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ABSTRACT
A study was conducted to determine the genetic behavior of 
resistance to the sugarcane borer, Diatraea saccharalis (P.), in 
sugarcane, Saccharum sp. Two-hundred randomly chosen clones from 
the cross N.Co. 310 X C.P. 1*8-103 and 70 randomly chosen clones 
from the cross C.P. £2-60 X C.P. 1*8-103 were used in the study.
The three parental clones were also included in the investigation 
as checks. An unreleased experimental clone, C.P. 66-1*91, was also 
studied.
Data from the three parental clones indicated that percentage 
of bored joints would be the most reliable and practical criterion 
for classifying the segregates for reaction to borer infestation.
Results from several experiments showed that a minimum sample 
size of 20-stalks could be used to classify clones in a reliable 
manner for percentage of bored joints.
Results from the 1 968 season indicated that there were no 
significant differences among the three parental clones during the 
early part of stalk development. However, data from the upper 
half of the stalk during 1968 showed that N.Co. 310 was signifi­
cantly lower in percentage of bored joints than C.P. £2-68 and 
C.P. 1*8-103, while C.P. £2-68 was significantly lower than C.P. 
1*8-103. Consequently, data on percentage of bored joints for only 
the upper half of the stalk were used for classifying the segre­
gates from the two crosses in 1968.
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Mean percentages of bored joints for the parental clones in 
the two experiments in 196? indicated that N.Co. 310 was signifi­
cantly lower than C.P. £2-68 and C.P. 1*8-103 in both the lower half 
and the upper half of the stalks and* consequently* also for the 
entire stalk. There was no significant difference between C.P. £2- 
68 and C.P. U8-103 for both the lower half and upper half of the 
stalks in 1969° Consequently* data based on percentage of bored 
joints for the entire stalk were used for classifying the progenies 
of the two crosses during 1969*
Inheritance of resistance to borer infestation in the two 
crosses was quantitative in nature.
Results from the three experiments during 1968 and 1969 
indicated that a relatively high frequency of the segregates from 
the cross N.Co. 310 X C.P. J4.8—103 possessed resistance to infes­
tation equal to or greater than present in the resistant parent,
N.Co. 310.
The frequency of clones resistant to borer infestation in 
the cross C.P. £2-68 X C.P. 1*8-103 was very low and it was con­
cluded that it was questionable whether C.P. £2-68 should be re­
garded as a valuable source of germ plasm for the development of borer- 
resistant varieties.
Indications of heritability for borer resistance in the two 
crosses were moderately high. It was concluded* consequently* that 
selection in a breeding program for resistance to borer infestation 
could be initiated as early as the "first line trials."
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It was discovered that N.Co. 31 0 resistance to borer damage 
is due in part to tolerance to borers, as well as to its relative 
resistance to borer infestation. C.P. Ij.8-103 appeared to have some 
tolerance to borer infestation, although to a lesser degree than was
found in N.Co. 310. C.P. £2-68 appeared to be intolerant to borers
\
in these experiments.
Data from the cross N.Co. 310 X C.P. I4.8—103 indicated that 
the two types of resistance— tolerance to borers and resistance to 
borer infestation— segregated separately. It was concluded, conse­
quently, that selection in a breeding program for tolerance as well 
as for resistance to infestation is necessary. Selection for 
tolerance could probably be initiated in a breeding program in the 
so-called "infield yield trials."
Data for the unreleased variety, C.P. 66-i*91, indicated that 
it possesses considerable resistance to borer damage, which is at­




Insecticides are the major means employed by Louisiana growers 
to control the sugarcane borer, Diatraea saccharalis (F.), in sugarcane 
varieties, Saccharum sp. However, with the ever increasing problem 
of the development of insecticide resistance in strains of the borer, 
environmental pollution, and cost of an insecticide program, new 
methods of control must be found and implemented.
Varietal resistance to the borer offers a method of control 
for use in an integrated control program. Although probably no 
variety could be developed possessing complete immunity to the insect, 
it should be possible in sugarcane breeding to obtain varieties which 
possess an important degree of resistance, giving partial control in 
an integrated control program. Furthermore, it would not cost a 
farmer any more to grow a resistant variety as compared to a sus­
ceptible variety.
All commercial varieties presently grown in Louisiana suffer 
some economic loss each year from infestation by the sugarcane borer. 
However, the amount and cost of insecticide to control the borer 
differs greatly among varieties, thereby demonstrating the value of 
even partial control. The variety considered most resistant in 
Louisiana, N.Co. 310, normally requires only one application of 
insecticide each year, whereas, more susceptible varieties, such as 
C.P. 1*8-103, need two or more applications under comparable conditions.
However, control by varietal resistance in sugarcane has been
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neglected to a large extent for one or more of the following reasons t
(1) the highly effective control of the sugarcane borer by insecticides j
(2) lack of high levels of sugarcane borer resistance in agronomically 
accepted varieties $ (3) lack of emphasis on selecting for insect re­
sistance in the sugarcane breeding program; (1*) supposedly inadequate 
techniques for determining sugarcane borer resistance for a large 
number of clones*
A study on the genetic behavior of resistance to the sugar­
cane borer in sugarcane was initiated by the writer in 1967 • The 
researoh dealt with the unselected progenies of two crosses— N*Co. 310 X 
C.P. 1*8-103 and C.P. *>2-68 X C.P. 1*8-103. The principal objectives 
of the investigation were*
1 • To devise and evaluate a technique for screening a 
relatively large number of clones for sugarcane 
borer resistance.
2. To determine the reaction of the three parental clones 
in respect to two fotms of resistance— resistance to 
borer infestation and tolerance to borers.
3* To determine the genetic behavior of resistance to 
borer infestation in the progenies of the two crosses.
1*. To determine if resistance to borer infestation and 
tolerance to borers were inherited independently of 
each other in cross N.Co. 310 X C.P. 1*8-103.
REVIEW OF LITERATURE
Differences in the responses of plants to insect attack have 
been reported for more than a hundred years. Painter (30) reported 
that as early as 1831 an apple variety, Winter Majetin, was recorded 
as being resistant to the woolly aphid, Eriosoma lanigerum (Hausm). 
Since then, many plant species and varieties have been found to 
possess varying degrees of resistance to many insect pests.
Although there have been several proposed systems of classify­
ing plant mechanisms for resistance to insects, it is felt that 
Painter's method (30) is the most precise. He divided resistance 
into three categories; preference (for oviposition, food, or shelter), 
antibiosis (adverse effect of plant on the biology of the insect), and 
tolerance (repair, recovery, or ability to withstand infestation). 
Resistance may be the result of any one of these mechanisms, but 
noimally it has been found to be a result of a combination of any 
two or all three mechanisms.
According to Stubbs and Morgan (36), varieties of sugarcane 
in Louisiana were reported to differ in their responses to the sugar­
cane borer, Diatraea saccharalis (F.), as early as the latter part 
of the 19th century. Since then a considerable amount of research 
has been done on the effects of the sugarcane borer on sugarcane. 
However, there is much speculation presented in the literature on 
resistance mechanisms without presenting experimental data to confirm
these speculations.
Barber (1) stated in 1911 that cane becomes hard and woody 
following Diatraea saccharalis attack., thus increasing the percentage 
of fiber and decreasing the percentage of juice. Bata from experi­
ments were presented showing that reduction of stalk weight and of 
juice quantity and quality occurred following borer attack.
Rosenfeld and Barber (33) recommended in 191U that the P.O.J. 
varieties be grown in Argentina in place of the two currently grown 
varieties, Morada and Ifcyada, because of their lower percentages 
of stalks bored by infestation of Diatraea saccharalis. In 192h 
Rosenfeld (32) presented data showing that the average percent fiber 
of four P.O.J. varieties was 21 percent higher than the fiber percent 
of Rayada. He concluded that the higher percent fiber of the P.O.J. 
varieties was the explanation for their resistance.
Holloway and Haley (1£) reported in 1927 that the P.O.J. 
varieties were not resistant to Diatraea saccharalis in Louisiana 
and appeared to be rather attractive to the borer. They postulated 
that the reason for the P.O.J. resistance in Argentina was their 
longer stubbling ability, thus requiring less cane to be replanted; 
therefore, lowering the incidence of replanting infested cane.
Box (3) in 1928 disagreed with Rosenfeld's and Holloway's 
speculations and said that the notable reduction of infestation of 
the P.O.J. varieties in Argentina was due primarily to the effects 
of the abnormally severe winter which occurred at the time when the 
varietal change took place.
Three varieties resistant to BLatraea saccharalis, Yellow 
Caledonia, Cavengirie, and B. 3̂ +12, were recommended for growing in 
Puerto Rico in 1922 by Wolcott (1*3 )• He speculated that hardness 
of rind and varying degrees of acidity or possible esters of the 
cane juice, as affected by the variety and rainfall, are factors 
that favor or retard borer infestation.
Data reported in. British Guiana by Cleare (U) in 1923 allowed 
him to conclude that a plant cane crop is less affected by Diatraea 
saccharalis infestation than a stubble crop, the infestation gradually 
increasing with each ratoon. His conclusions were based on one year's 
data from infestation levels measured by percent stalks bored. Box (2) 
in 1923 disagreed with him and did not consider that age of any crop 
had a marked bearing on borer infestation under British Guiana con­
ditions. From results of experimental data, he also proposed that 
percent joints bored be used as a criterion for evaluating suscepti­
bility of cane to borers instead of percent stalks bored.
Different varieties of sugarcane in British Guiana were com­
pared by Cleare (J?) in 1932 using bored joint counts. His results 
showed differences between varieties and he concluded that such 
resistance was a heritable characteristic. In 193U Cleare (6) indi­
cated that resistance of some of these varieties was due to their 
high fiber percent.
Tucker (38*39) concluded from results of experimental data 
in 1933 and 1936 that varieties with a hi^h percent dry weight were 
more resistant to Diatraea saccharalis than those with a low percent.
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He also fotind that there was no evidence of ovipositional preference 
between varieties. However, he found that approximately two-thirds 
of 2,912 egg masses examined were on the upper leaf surface while 
the remainder were found on the lower leaf surface.
Holloway and Haley (16) in 1933* Holloway (1U) in 193$ > and 
Yamozoki et al. (1*£) in 193f> presented experimental data showing 
that varieties with a hard rind tended to be resistant to BLatraea 
saccharalis. Hardness of the stalk was measured by a puncturing 
instrument.
Sartoris (3k) in 1936 stated that a progeny test, which con­
sists essentially in determining the number and proportion of the 
various kinds of seedlings produced by a cross, provided the most 
reliable method of evaluating the breeding potentialities of parents 
for such things as borer resistance, etc.
In 1936 DeVerteuil (9) found in variety trials in Argentina 
significant differences between varieties in respect to both loss 
in weight and percent joints bored from Diatraea saccharalis. F.O.J. 
2878 was much more susceptible than any of the other varieties tested. 
It was also found that the percentage loss in weight was not neces­
sarily proportional to percent joints bored.
McKaig and Fort (28) in 1936 presented experimental data on 
four varieties in Louisiana showing that the quality and quantity 
of juice from sugarcane was markedly reduced by Diatraea saccharalis 
infestation alone and to a greater extent by the combination of the 
borer and the fungus disease, red rot, Fhysalospora tucumanensis 
Speg. (conidial stage, Colletotrichum falcatum Went.). In both cases,
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a decrease occurred in the amount of juice extracted, percent of 
solids and sucrose in the juice obtained and in the purity.
Mathes et al. {2$) reported in 1938 on the results of progeny 
tests of 28 crosses of sugarcane for resistance to Diatraea saccharalis. 
They found that the progenies from only three of the 28 crosses had 
less percent joints bored than the average of all the crosses. Based 
on data from all these crosses, a study was also made on plant 
characters possibly associated with borer injury and presented the 
following results? (1 ) the percent joints bored increased in direct 
proportion to an increase in stalk diameter but was inversely pro­
portional to plant height; (2) there was no relationship between per­
cent joints bored and width of leaves; and (3) white and pink stalks 
were significantly less bored than green stalks.
Ellisor and Jaynes (11) in 1938 presented experimental data 
showing that Co. 290 was damaged less by Diatraea saccharalis in 
Louisiana than any of the other varieties tested. They recommended 
that Co. 290 be planted in areas with heavy infestations of the borer 
in place of susceptible varieties.
Anatomical studies of rind hardness of sugarcane were reported 
by Khanna and Banje (20) in 1939 and by Thuljaram Rao (37) in 19U1 • 
Their studies indicated that three major factors— the number of 
vascular bundles per unit area, the lignification of the bundle 
sheaths, and the lignification of parenchymatous cells in the rind 
region— contributed to rind hardness. One variety, Co. 3̂ 6, was 
considered an ideal variety for millability and borer resistance
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because it had a hard rind but was low in percent fiber.
Jaynes and Bynum (19) presented data in 19l|1 on the degree of 
association between externally and internally bored joints from 
Diatraea saccharalis. A significant correlation coefficient of 0.97 
was obtained. This correlation was based on 6,23J> stalks examined 
during three harvest seasons with no consideration being given to 
variation due to variety or year of crop.
In 19U2 Mathes and Ingram (26) found a strong positive re­
lationship between dead heart counts and percent joints bored at 
harvest time in sugarcane varieties. Data from nutritional studies 
using susceptible and resistant varieties showed that the rate of 
Diatraea saccharalis development and survival was higher in sus­
ceptible varieties. They found no definite relationship of borer 
injury with hardness of rind, percent fiber, color of stalk, width 
of leaves, and ease of stripping. Varieties with relatively large 
amounts of pith were more severely damaged than those with small 
amounts.
By means of correlation coefficients and regression co­
efficients with three varieties of sugarcane in Florida, Wilson (1*2) 
in 19U2 found that sugar per ton decreased progressively as the 
percentage of joints bored increased in all three varieties, although 
the amount of loss from each percent joint bored varied with the 
varieties. The average correlation coefficient and regression co­
efficient for the three varieties were -.5)85#* and -.21*2**, respec­
tively.
Ingram et al. (17) in 19l|3 reported that IRirkestan varieties 
and N.G. 2f>1 transmitted to their progenies their resistance to 
Diatraea saccharalis.
In 19f>0 Tucker (I4.O) showed in Barbados that Diatraea saccharalis 
had an ovipositional preference for the variety B» 37161. An average 
of two to three times more eggs were deposited on the foliage of this 
variety than on any of the other varieties tested.
Simmonds (3I>) in 195>1 reported that the variety B. 37161 was 
highly susceptible to infestation by Diatraea saccharalis in Trinidad 
and was the main cause of the heavy infestation which occurred from 
191+7-50. He recommended changing from this variety to other less 
susceptible varieties to bring down infestation levels.
Martorell and Bangdivala (23) presented experimental data in 
195>3 showing that Diatraea saccharalis reduced the sucrose percent 
of sugarcane for whole stalks, tops, central portions, and the bases. 
The effect was greatest in the central portion and the least in the 
base.
Several varieties of sugarcane in Louisiana were rated for 
their losses caused by Diatraea saccharalis in 19̂ 3 by Mathes et al. 
(27). Simple linear regression coefficients were calculated for 
each variety using percent joints bored versus sugar per acre. The 
average loss in sugar per acre for each one percent joint bored 
ranged from a low of 19 lbs. in C.P. 29-120 to a high of 70 lbs. in 
Co. 290.
Rao et al. (31 ) reported in 1956 on the effects of stem borers 
and top shoot borers on several varieties of sugarcane in India. Tho
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borers appeared to show no particular preference for any variety of 
cane in the younger stages of growth before cane formation had begun; 
but, in the subsequent stages, some varieties seemed to be more sus­
ceptible than others.
ELlis et al. (10) presented data in 19!>9 from experiments in 
Puerto Rico showing that Diatraea saccharalis infestation caused a 
decrease in percent noimal juice, purity of normal juice and percent 
noimal juice extraction but resulted in an increase in percent fiber.
Hensley et al. (12) in 1961 and Negm and Hensley (29) in 1967 
presented experimental data showing that heptachlor applied to sugar­
cane fields in Louisiana caused increases in infestations of Diatraea 
saccharalis by suppressing populations of predatory arthropods, 
principally the imported fire ant, Solenopsis saevissima v. richteri 
Forel.
Long et al. (22) in 1961 reported a new method for rating 
varietal susceptibility to Diatraea saccharalis. Varieties were 
rated by the ratio of cane yields per acre from insecticide treated 
and untreated plots, divided by the corresponding ratio of C.P. UU-101 , 
a variety used as a standard in Louisiana at that time. They reported 
that C.P. 36-105 and N.Co. 310 were the least susceptible while 
C.P. U8-103, C.P. l|lH01, and C.P. U7-193 were the most susceptible.
In a later publication Hensley and Long (13)> using this same method 
for rating varieties, presented data indicating annual savings of 
as much as $50 per acre may be realized by sugarcane growers utilizing 
borer-resistant varieties.
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Mathes and Charpentier (2l*) In 1962 described a number of 
varietal characters associated with resistance to Diatraea saccharalis; 
however, no supporting data were presented in this report. Some 
varietal characters that these authors reported as being known to be 
associated with borer resistance are as follows; ”(1) varieties having 
narrow leaves are least attractive to borers ; (2) varieties that shed 
their lower leaves; (3) varieties with high percent fiber; (I*) tall 
thin stalks with long intemodes that are widest at the joint;
(9) long erect leaves spaced far apart on the stalk; (6) leaf sheath 
that fit very tightly around the collar; (7) stalks with a heavy 
coating of wax and very little sooty mold; (8) long leaf spindles;
(9) light-colored rather than dark-green stalks; (10) stalks with 
hard rind; and (11) plants with high vigbr. Resistance was not re­
lated to sucrose content of the cane.11 Progenies of C.P. 1*8-103 X 
C.P. £1-21* and C.P. 1*8-103 X G.P.1*1*»101 were classified as susceptible 
to borer damage.
Crow (8) in 1957 cited research data showing that the greater 
the proportion of insects killed each generation by an insecticide, 
the more rapid is the increase in resistance of the insects to the 
insecticide. Iadov et al. (1*1*) in 196.5 reported that strains of the 
sugarcane borer had already developed resistance to the insecticide 
endrin.
Xyle (21) conducted studies of varietal resistance of sugar­
cane to Diatraea saccharalis from 1965 to 1967 using two varieties, 
N.Co. 310, a resistant variety, and C.P. !*1*-101, a susceptible
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variety. He found fewer joints bored and less yield loss occurred 
in N.Co. 310 than in C.P. 1*1*-101. The borer had no ovipositional 
preference for the two varieties and there was no significant 
difference between the two varieties in length of tunnels or number 
of lateral buds damaged per stalk by the borer. From data on arti­
ficial infestations of the two varieties, there was an indication 
that the larval populations on N.Co. 310 were adversely affected 
shortly after edosion. It was therefore concluded that antibiosis 
appeared to be the mechanism for resistance present in variety 
N.Co. 310 and affects young larvae of the first, second, and third 
instar.
Cobum (7) in a later study using these same two varieties 
substantiated Kyle’s results that significantly fewer larvae sur­
vived on N.Co. 310 than on C.P. l|lt-101 and that once larvae were 
established in the stalk, survival was approximately equal on both 
varieties and there was no difference in population developmental 
patterns. It was also concluded from data on leaf tightness that 
the tightness around the stalk of the leaf sheath of N.Co. 310 was 
partially responsible for this variety’s resistance to the sugar­
cane borer.
Hathes and Charpentier (1*1) in 1969 reported, from studies in 
Louisiana with 27 varieties, a significant correlation coefficient 
of - .£ 0 6 was obtained between percent fiber of stalks and percent 
joints bored by Diatraea saccharalis. However, this finding was 
from the authors' unpublished data.
MA.TERIA.LS AND METHODS
The materials used in this study included the unselected 
progenies of two bi-parental crosses, N.Co. 310 X C.P. 1*8-103 and 
C.P. 5*2-68 X C.P. 1*8-103, and the three parental clones.
These two crosses were selected because of known differences 
in the parental clones in their resistance to the sugarcane borer. 
C.P. 1*8-103 had been reported by entomologists to be susceptible, 
while C.P. ^2-68 and N.Co. 310 had been found to possess a degree 
of resistance to the borer, with the latter clone having a higher 
degree of resistance.
The crosses had been made at the U.S. Sugarcane Field Station,
s
Canal Point, Florida, during the 1966 crossing season, with the seed 
being sent to the U.S. Sugarcane Field Station at Houma, Louisiana. 
In January of 1967# seedlings were established In flats in the green­
house and were later transplanted singly to peat pots. The seedlings 
were transplanted individually into the field at the Houma Station ; 
in the spring with a 16-inch spacing' between seedlings within rows. 
This stage is commonly referred to as ’’single stools.” The planting 
of seed, transplanting of seedlings, and the care of single stools 
at the Houma Station was done by Dr. R. D. Breaux.
On October 20, 1967* 200 single stools were chosen from the 
cross of N.Co. 310 X C.P. 1*8-103 while 73 clones were selected from 
the cross of C.P. 52-68 X C.P. 1*8-103 for investigation. The single
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stools were taken at random except for the requirements that they be 
free of visible symptoms of mosaic and possess a minimum of three 
stalks* However, four stalks were harvested when available* Each 
of the 273 single stools from the two crosses was identified by an 
assigned number.
On October 21, 1967, an 8-foot unreplicated clonal plot was 
established from each of the 273 single stools (experimental clones) 
at Leighton Plantation, operated by Legendre and Webre at Thibodaux, 
Louisiana. The three or four stalks harvested from each single stool 
were planted. After each 20 experimental clones, the three 
parental clones— N.Co. 310, C.P. 1*8-103, and C.P. ^2-68— were 
planted. A total of 1U replications of the three parental clones 
were thus planted in the form of 1U blocks scattered among the plots 
of the experimental clones of the two crosses. The purpose of this 
arrangement was to determine if the three parental clones behaved 
as they had been previously reported in regard to borer infestation 
and, also, to give an indication of the uniformity of the natural 
infestation in the experiment. The front and rear portion of the 
experimental area were planted with C.P. 1*8-103 while C.P. 36-13 
was used to plant the border rows on both sides of the experiment.
On June 6 and July 26, 1968, a 1C# granular application of 
heptachlor was applied to the soil in the middles of the rows of 
the experimental area to kill ants and other predators of the borer. 
This was done to encourage a heavy natural infestation of borers 
as neither eggs nor larvae of the borer were introduced artificially 
into the area. Precautions were taken to avoid application of any
1*
of the heptachlor to the sugarcane plants. Hie material was applied 
by the use of a gallon can with several holes punctured in the bottom 
of the can. The equivalent of approximately pounds of active in­
gredient per acre was applied on each of the two dates to the experi­
mental area. Precautions were taken to avoid application of any 
insecticides to the experimental plants by the placement of white 
flags at appropriate positions around the experimental area to warn 
aerial applicators.
During the fall of 1968, several types of data were taken 
from the 8-foot plant cane crop, hereafter to be referred to as 
Experiment I.
Experiment I 
Minimum size of sample for classifying clones.
In order to handle the relatively large number of clones for 
a genetic study, only small plots of each could be grown and only 
a small number of stalks of each could be classified. Consequently, 
before collecting genetic information from the test, it was necessary 
to determine the reliability of small samples taken from small plots 
involved in the experiment.
On September $, 210 stalks of the susceptible parental clone, 
C.P. 1*8-103, were harvested and hand cleaned from the area bordering 
the experimental clones. The total number of joints and the number 
showing external evidence of borer infestation, were determined for 
each stalk. The 210 stalks were divided randomly into 1(2 samples of 
$ stalks each, then 21 samples of 10 stalks each, then into 11* samples
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of 1£ stalks each and finally into 10 samples of 20 stalks each. The 
percentage of joints shewing external evidence of borer infestation, 
designated as percent bored joints, was determined for each of the 87 
samples. Then, as a comparable expression of variation among the 
samples of each size, coefficients of variation were calculated.
Differences occurring among the parental clones N.Co. 310a 
C.P. Uti-l03 and C.P. 52-68 in their resistance to borer 
infestation '•
Before attempting genetic studies with the progenies from the 
two sugarcane crosses, it was necessary to confirm that the three 
parental clones included in the experiment were performing in accord­
ance with their known reaction to the borer. For this purpose, 10 
stalks were harvested and hand cleaned from each of the 1U repli­
cations of the parental clones on September 10. Each replication was 
classified for percent bored joints, number of bored holes per foot 
in the lower half of the stalk, number of bored holes per foot in 
the upper half of the stalk, and the number of bored holes per foot 
for the entire stalk. The purpose of dividing the stalks into a 
lower and an upper half was to determine if differences between 
parental clones were greater in either of the two portions. A 
separate analysis of variance was calculated for each of the four 
classifications and the Duncan Multiple Range Test was used to test 
significance for mean differences between the three parental clones.
In order to further test this hypothesis, an additional 20 
stalks were harvested and hand cleaned from each of the same 1U 
replications of the three parental clones on September 2*>. The clones
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were classified by dividing each stalk into a lower half and an 
upper half on the basis of number of joints. On a stalk with an 
uneven number of joints, the odd joint was arbitrarily assigned to 
the upper portion of the stalk. The percent bored joints in the 
lower half, the upper half, and the entire stalk were determined 
for each replication of the three parental clones. A separate 
analysis of variance was calculated for each of the three classi­
fications and the Duncan Multiple Range Test was used to test sig­
nificance for mean differences between the three parental clones.
Erom earlier observations it was noticed that an appreciable 
number of the intemodes of the susceptible variety, C.P. 1*8-103, 
were noticeably shortened in length when infested with a borer. 
Therefore, data on percent visibly reduced toteraodes were also 
taken on the 1l* replications of the three parental clones harvested 
on September 2J? to determine if there were any significant differ­
ences between the three parental clones. For an intemode to be 
considered reduced, it had to have a bored hole and be visibly re­
duced in length when compared to adjacent internodes. An indi­
cation as to significant differences among the three parental clones 
for this trait was obtained through the use of the F Test where an 
analysis of variance was calculated. The Duncan Multiple Range 
Test was used to test the significance of mean differences.
Differences occurring among the parental clones N.Co. 310, C.P. 5>2-68, 
and C.P. 1*8-103 in tolerance to oorer infestation.
Data were taken to determine if there were any differences 
among the three parental clones to tolerance, or effect of a given
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degree of borer infestation on growth of the stalks.
The same 1l*0 stalks of each of the three parental clones har­
vested on September 10 were used in this study. In addition to ob­
taining data on borer infestation, the length and weight of each 
stalk were determined and recorded.
Behavior of resistance to infestation in progenies of crosses 
N.Co. 310 X C.P. lifl-103 and C.£. 52-68 X C.P. 1*8-103.
When available, 20 stalks were harvested from each clone of 
the two crosses. The clones were harvested and hand cleaned during 
the period September 2^-28. In some instances clones were repre­
sented by fewer than 20 stalks. However, 197 clones from the cross 
N.Co. 310 X C.P. 1*8-103 and 70 clones from the cross C.P. 5>2-68 X 
C.P. 1*8-103 were considered to have enough stalks to provide reason­
ably reliable percentages. However, in no case were data taken on 
clones having less than 1£ stalks.
Each individual clone was classified for percent bored joints 
in the lower half of the stalk, the upper half, and for the entire 
stalk. Using the data from the upper half of the stalk, a separate 
analysis of variance was calculated for each of the two crosses to 
determine significant differences between the means of the experi­
mental clones. The upper half was used since there were no signifi­
cant differences between the three parental clones when the lower 
half was compared. Only clones having 19-20 stalks were included in 
the analysis of variance. The stalks of clones containing 20 stalks 
were randomly divided into two 10 stalks replications while the 
stalks of clones containing 1 9 stalks were randomly divided into one 
10 stalk replication and one 9 stalk replication. However, the
19
means of all clones from which data were taken were included in the 
test of significance for mean differences using the Duncan Multiple 
Bange Test.
On October 7, the samples of the 197 experimental clones of 
the cross N.Co. 310 X C.P. 1*8-103 from which data were taken in the 
8-foot clonal plots were used to plant 20-foot unreplicated clonal 
plots at Leighton Plantation. Also, one additional clone from the 
cross was planted in the 20-foot plots, although no data were taken 
on it in the 8-foot plots. This experiment of 20-foot plots will 
hereafter be referred to as Experiment. III. All of the stalks in 
the sample of each clone were planted in the 20-foot plots. After 
each 5»0 experimental clones, the three parental clones— N.Co. 310,
C.P. £2-68, and C.P. 1*8-103— were planted. Twenty stalks were used 
to plant each replication of the three parental clones. A total of 
five replications of the three parental clones were thus planted 
in the form of five blocks scattered among the plots of the experi­
mental clones of the cross. This arrangement was for the same 
purpose as was previously described for Experiment I. The front, 
rear, and the border rows of the experimental area were planted 
with C.P. 36-13.
From data obtained by personnel at the Houma Station, it 
appeared that one unreleased clone, C.P. 66-1*91, possessed a con­
siderable degree of resistance to the borer. In order to have plant 
material of this variety to test, several stools of its stubble were 
dug up at the Houma Station on March 11*, 1969. The stubble pieces 
were cut into separate nodal pieces, normally referred to as single
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eye pieces. These single eye pieces were then pre-genninated in 
flats and later transplanted to peat pots. On April 23, two 20-foot 
plots in Experiment III of C.P. 36-13 located on two border rows 
of each side of the experimental area were dug up and discarded.
In each of the two plots, 20 plants of C.P. 66-1*91 were planted.
On July 3 and August 1*, 1969, a 10$ granular application of 
heptachlor was applied to the soil in the middles of the rows of 
the two experimental areas— first stubble of the two crosses in the 
8-foot plots, hereafter to be referred to as Experiment II, and the 
plant cane of the cross N.Co. 310 X C.P. 1*8-103 in the 20-foot 
plots— Experiment III.
The purpose, procedure, and the rate of application of the 
heptachlor was the same as previously described for Experiment I.
To avoid application of any insecticides to the experimental 
plant®, white flags were placed at appropriate positions around 
the experimental area of both experiments to warn aerial applicators.
Experiment II
This experiment consisted of the first stubble of the progenies 
from the two crosses and the three parental clones in the 8-foot plots. 
However, £7 of the 273 experimental clones from the two crosses and 
three replications of each of the three parental clones which were 
available in plant cane of Experiment I, had to be eliminated from 
the experiment because of the construction of a parish road through 
a portion of the experimental area in the early spring of 1969*
During October 6-13, 1969* the clones in this experiment were
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harvested and hand cleaned*
Differences occurring among the parental clones N.Co. 310. C»P. U8—103 
and C.P. 52-60 in their resistance to borer Infestation.
Eleven replications, each consisting of 20 stalks, of the three 
parental clones were harvested and hand cleaned. Each replication 
was classified, for percent bored Joints in the lower half, upper half, 
and for the entire stalk. An analysis of variance was calculated for 
each of the three classifications. The Duncan Multiple Range Test 
was used to indicate significant differences between means of the 
parental clones.
Behavior of resistance to Infestation in progenies of crosses N.Co.
310 X C.P. 1*8-103 and C.P. 52-68 X C.P. hS-TCflT
One hundred fifty-two clones from the cross N.Co. 310 X C.P. 
1*8-103 and 59 clones from the cross C.P. 52-68 X C.P. 1*8-103 were 
considered to have enough stalks to provide reasonably reliable data. 
When available, 20 stalks were harvested from each clone. In sane 
instances clones were represented by fewer than 20 stalks. However, 
in no case were data taken on clones having less than 1£> stalks.
Each individual clone was classified for percent bored Joints 
In the lower half of the stalk, the upper half, and for the entire 
stalk. A separate analysis of variance was calculated for each of 
the progenies of the two crosses to determine significant differ­
ences between the means of the experimental clones. The data based 
on the entire stalk were used for comparing the clones since there 
were significant differences between the three parental clones for 
both the lower and the upper half of the stalk. The same requirements
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in regard to sample size as used for the progenies in Experiment I 
to calculate the analysis of variance and the Duncan Multiple Range 
Test were adopted.
Experiment HI
This experiment consisted of the plant cane in 1969 of the 
progeny from the cross N.Co. 310 X C.P. 1*8-103 in the 20-foot plots, 
the three parental clones, and two replications of C.P. 66-1*91•
During October 6-13, 1969, these clones were harvested and 
hand cleaned.
Differences occurring among the parental clones N.Co. 310> C.P. JU8-103, 
and C.P. |?2-68 in their resistance to borer infestation.
Five replications, each consisting of 20 stalks, of the three 
parental clones were harvested and classified. Each replication was 
classified for percent bored joints in the lower half, the upper 
half, and for the entire stalk. An analysis of variance was calcu­
lated for each of the three classifications. The Duncan Multiple 
Range Test was used to indicate significant differences between means 
of the parental clones.
Behavior of resistance to borer infestation in C.P. 66-1*91 and the 
progeny of the cross N.Co. 310 X C.P. Ut3—103»
All of the plots of the 198 experimental clones from the cross 
and both replications of C.P. 66-1*91 were considered to have enough 
stalks to provide reasonably reliable data. Twenty stalks were 
harvested from each clone when available. In some instances clones 
were represented by fewer than 20 stalks. However, in no case were
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data taken on clones having less than 1£ stalks*
Each individual clone was classified for percent bored joints 
in the lower half of the stalk, the upper half, and for the entire 
stalk* In order to determine significant differences between the 
experimental clones, an analysis of variance was calculated utilizing 
the data of percent bored joints for the entire stalk since there 
were significant differences between the three parental clones for 
both the lower and upper h&3f of the stalk. In computing the 
analysis of variance and the Duncan Multiple Range Test, the same 
requirements in regard to sample size as used for the progenies in 
Experiment I and IE, were adopted.
Differences in tolerance to borer infestation occurring among the 
ihree "parental clones, 19 experimental clones from the cross N.Co* 
316 X C.P. 1*8-103, and C.P. 66-1*91.
In order to further evaluate the possibility of sugarcane 
clones possessing tolerance, to the borer, stalks were again har­
vested from the three parental clones In 1969» in addition to 19 
clones from the cross N.Co. 310 X C.P. 1*8-103, and from C.P. 66-1*91* 
The stalks were harvested, hand cleaned, and classified during 
November 18-26, 1969. When available, 100 stalks were harvested 
from each clone. Each stalk of the three parental clones was classi­
fied for percent bored joints, stalk weight, and stalk length. Each 
stalk of the other clones was classified for percent bored joints 
and stalk length.
21*
Comparison of progenies from the two crosses based on data of borer 
infestation from all of the experiments.
In order to determine more accurately which of the experimental 
clones from the two crosses were the most resistant to borer infes­
tation, means of the clones from all of the experiments in which they 
were included in, were used# Percent bored joints in the upper half 
of the stalk in Experiment I and percent bored joints for the entire 
stalk in Experiment II and HI were selected for comparison purposes 
of the clones.
Correlation coefficients between the clones in the different 
experiments were calculated for each of the progenies of the two 
crosses.
f
: RESULTS AND DISCUSSION
Criteria for Classifying Clones for 
Borer Infestation
Results from experiments by previous workers have indicated 
that N.Co. 310 possesses the highest degree of resistance to the 
borer of all. presently grown varieties In Louisiana, while C.P. 52- 
68 has been classified as intermediate in reaction to the borer, 
with C.P. U8-103 being classified as susceptible. These classifi­
cations of the three clones by previous workers were based mainly 
on percent bored joints in a large number of experiments.
In order to determine what criterion would be the most 
practical and, also, would be in agreement with previous classifi­
cations of the parental clones, three criteria— percent bored joints, 
number of bored holes per foot of stalk, and percent visibly reduced 
intemodes— were used to classify the three parental clones. Hie 
means of the three parental clones for each method of classification 
are shown in Table 1.
Mean percent bored joints was determined by classifying each 
stalk for total number of joints and the number of joints having 
externally visible borer tunnels. Mean number of bored holes per 
foot was obtained by measuring the length of each stalk and de­
termining the number of all externally visible borer tunnels. Mean 
percent visibly reduced intemodes was calculated by classifying
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each stalk for total number of joints and the number of intemodes 
which had a bored hole and were visibly reduced in length when com­
pared to adjacent intemodes <> The mean percent bored joints and 
mean number of bored holes per foot for each clone were calculated 
from 114.0 stalks, representing 1U replications, each consisting of 
10 stalks, harvested on September 10, 1968. The mean percent visibly 
reduced intemodes for each clone was obtained from 280 stalks, 
representing 1U replications, each consisting of 20 stalks, harvested 
on September 25# 1968.
Table 1 .--Means for each of three criteria used in classifying 
the three parental clones for reaction to the borer.
done Mean percent̂  bored joints
Mean number of  ̂
bored holes/foot
Mean percent  ̂
visibly reduced 
intemodes
N.Co. 310 35.3a2 1 .33a •5a
C.P. 52-68 U9.lt b 1.85 b 1.7a
C.P. U8-103 57. h c 2.70 c 7.5 b
^C.V.: Mean percent bored joints = 17»Q#
Mean number of bored holes per foot = 31 «5# 
Mean percent visibly reduced intemodes = 62.2#
2Means within each column followed by the same letter are not sig­
nificantly different at the 5 percent probability level according 
to Duncan Multiple Range Itest.
The F values for the block component in the analysis of vari­
ance for the three methods of classification were nonsignificant, 
indicating uniform borer infestation in the experimental area. The 
F values for the clone component of each method in the analysis
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were highly significant, indicating that there were genetic differ­
ences among the three clones in reaction to the borer when classified 
by each criterion.
The means of percent bored joints for N.Co. 310, C.P. £2-68, 
and C.P. 1+8-103 were 3$>3%, 1+9.1$, and £7»1$, respectively (Table 1 ). 
N.Co. 310 was significantly lower than C.P. £2-68 and C.P. 1+8-103. 
C.P. £2-68 was significantly lower than C.P. 1+8-103. Thus, the 
data for the three checks for percent bored joints in 1968 are in 
agreement with previously reported classifications'of these clones.
The mean numbers of bored holes per foot were 1.33, 1 »8£, 
and 2.70 for N.Co. 310, C.P. £2-68, and C.P. 1+8-103, respectively 
(Table 1). N.Co. 310 had a significantly lower number of bored 
holes per foot than did C.P. £2-68 and C.P. 1+8-103. C.P. £2-68 had 
a significantly lower number than did C.P. 1+8-103. These data are 
also in agreement with earlier reported classifications based on 
percent bored joints.
The mean percentages of visibly reduced intemodes for 
N.Co. 310, C.P. £2-68, and C.P. 1+8-103 were .£#, 1.7$, and 7«£$, 
respectively (Table 1). The means of N.Co. 310 and C.P. £2-68 were 
not significantly different from each other, but both were signifi­
cantly lower than C.P. 1+8-103. The reactions of N.Co. 310 and 
C.P. £2-68 based on this classification were not in complete agree­
ment with previously reported classifications based on percent 
bored joints in that N.Co. 310 was not significantly more resistant 
to the borer than was C.P. £2-68, although, numerically N.Co. 310
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had a lower percent visibly reduced internodes. However, the very 
high coefficient of variation, 62.2$, for this method of classifi­
cation probably accounted for the fact that N.Co. 310 was not sig­
nificantly different from C.P. *>2-68.
Coefficients of variation, based on the generalized experi­
mental error from the analysis of variance, were calculated for 
each method of classification. They were 17»Q#, 31 •$%> and 62*2% 
for mean percent bored joints, mean number of bored holes per foot 
and mean percent visibly reduced intemodes, respectively. It was 
concluded that percent bored joints would be the most reliable and 
practical method for classifying clones because it contained the 
least amount of variability within clones of the three methods and, 
also, would require less time to determine than would number of 
bored holes per foot.
Minimum Size of Sample for Classifying Clones 
for Borer Infestation
A need for a method for classifying a large number of clones 
grown in small, unreplicated plots as occurred in the experiments 
was necessary. Due to the number of clones involved, it was not 
considered practical to take more than one sample of a minimum size 
from each clone. Ifowever, it was known already that a considerable 
degree of environmental variation occurs among stalks within a plot 
in level of infestation by the borer. Therefore, it was necessary 
to determine the minimum number of stalks from each clonal plot re­
quired to provide an adequate or satisfactory classification of the
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experimental clones based on percent bored joints.
The susceptible clone, C.P. 1*8-103, was grown as a buffer at 
the end of the experimental area in 1968. In order to determine the 
minimum sample size, in terms of number of stalks, needed to classify 
the experimental clones, 210 stalks of C.P. 1*8-103 were harvested 
from the buffer area on September S>, 1968, and each stalk was classi­
fied individually for total number of joints and number of joints 
having externally visible borer tunnels. Prom these data, percent 
bored joints was calculated for each stalk. The mean percent bored 
joints for the 210 stalks was 31
Coefficients of variation and ranges among means of samples 
within each of four samples sizes of C.P. 1*8-103 are shown in Table 2.
Table 2.— Reliability of four sizes of sample for measuring reaction 





variation (%) Range among means of samples'
5 stalks 26.2 19.6— 61.7
10 stalks 17.7 21+.5— 1*9.0
1*> stalks 1l*.l* 23.5-39.3
20 stalks 12.1* 26.7-37.9
^Percent bored joints for the entire stalk.
Bie coefficient of variation for the 5-stalk samples was 
26,2% with a wide range among means of the samples within this size 
from 19*6% to 61,7%, It is apparent that single £-stalk samples 
would not be reliable for classifying clones and could lead to
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erroneous conclusions.
The 10-stalk samples had a coefficient of variation of 17»7j6 
with a range among the means of samples from 2k°$% to 1*9.0$. The 
variability is higher than normally preferred, but this sample size 
could have some value when it was necessary to classify a large 
number of clones or when plots of clones had as few as 10 stalks.
A later experiment, in which 10-stalk samples were harvested from 
each of the ill replications of the three parental clones grown in 
1968 had essentially the same amount of variability, that is, a 
coefficient of variation of 17*056. The variability among these
10-stalk samples was calculated from an analysis of variance of the 
three parental clones utilizing the generalized experimental error.
Coefficients of variation for the 15-stalk and 20-stalk 
samples were 1U.1# and 12-1$, respectively. Wie range among means 
of samples within the 1£-stalk sample size was from 23.$# to 
39.32>, while the range for the 20-stalk samples was from 26.758 to 
37.95S. Thus, 1£-stalk and 20-stalk samples would have been re­
liable enough to provide a reasonably accurate classification, 
with the 20-stalk sample size being preferred. The variability 
among the samples within the 20-stalk sample size Indicate an 
approach to a distribution for a normal curve. Data suggest that 
a sample size larger than 20-stalks would undoubtedly be more re­
liable for classifying clones but might not be practical for 
classifying a lazge number of clones, due to the additional time 
and labor required.
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Farther evidence of the reliability of 20-stalk samples for 
classifying clones for borer infestation are presented in Table 3. 
The data used in the calculation of the coefficients of variation 
were obtained from the analysis of variance of the three parental 
clones in each of the three experiments. The generalised experi­
mental error in the analysis was used for the computations • The 
20-stalk samples were classified for percent bored joints based 
on the entire stalk.
Table 3.— Reliability of 20-stalk samples for measuring reaction 







1 1— 8* Plant Cane FLots— 1968
II— 8* First Stubbie Plots— 1969 - 
III— 20» Plant Cane Plots— 1969
The coefficients of variation for Experiments I, II, and III 
were 16.2£, 9°bi$, and 10°7̂ > respectively. The variation among 
the samples for Experiments II and III was low and further sub­
stantiated the reliability of 20-stalk samples for classifying 
clones. The coefficient of variation for Experiment I was higher 
than normally preferred but is not excessively high. The greater 
variability in this experiment cannot be attributed to size of plot 





and the coefficient of variation for Experiment II was low. Upon 
examination of the analysis of variance for each of the three experi­
ments, it was found that Experiment I had a higher mean square for both 
blocks and generalized experimental error components than did Experi­
ments II and HI. Furthermore, a significant F value for blocks in 
Experimait I was obtained but not in Experiments II and III. Thus, it 
can be concluded that the higher variability of the 20-stalk samples 
in Experiment I was probably because the borer infestation in the 
experimental area of Experiment I was not as uniform as that which 
occurred in Experiments II and III.
Differences between the Lower Half, Upper Half, 
and the Bit ire Stalk for Differentiating 
the Parental Clones for Borer 
Infestation
While classifying the stalks of the three parental clones 
harvested on September 10, 1968, based on the number of bored holes 
per foot, it was noticed that the differences among the clones 
seemed to be greater in the upper part of the stalks than in the 
lower part. In order to determine if there were any statistically 
significant differences between the parental clones in their resis­
tance to the borer during the early and late period of stalk develop­
ment, stalks from this harvest date were divided into a lower half 
and an upper half on the basis of length of stalk. Die numbers of 
bored holes per foot in the lower half and the upper half of the 
stalks were determined for each of the clones by counting all ex­
ternally visible borer tunnels. The mean numbers of bored holes per 
foot in the lower half and the upper half of the stalks were calcu­
lated frail 1U0 stalks, representing 1U replications, each consisting
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of 10 stalks, and are shown In Table U.
Table U.— Mean numbers of bored holes per foot for the lower half
and the upper half of the stalks for the three parental
clones in the 8-foot plant cane plots harvested on 
September 10, 1968•
Mean number of bored holes per foot
Lower half 1 Upper halfl
Clone of stalk of stalk
N.Co. 310 1.72a2 .?6a
C.P. 52-68 1.96a 1.77 b
C.P. U8-103 2.2l4a 3-13 c
 ̂C.7. s Lower half of stalk a 39«8$
Upper half of stalk = 33*8#
PMeans within each column followed by the same letter are
not significantly different at the 5 percent probability level
according to Duncan Multiple Range Test.
The F values for the block component in the analysis of vari­
ance for the lower half and the upper half of the stalks were non­
significant, indicating that the borer infestation in the experimental 
area was uniform throughout the entire period of stalk development.
The F value for the clone component in the analysis of variance 
for the lower half of the stalks was nonsignificant, indicating no 
evidence of real differences among the parental clones in borer re­
sistance during the early period of stalk development. The mean 
numbers of bored holes per foot for N.Co. 310, C.P. 52-68, and C.P. 
U8-103 were 1.72, 1.96, and 2.2U, respectively (Table U)» Although 
there were numerical differences obtained among the clones, with 
N.Co. 310 having the lowest number*,of bored holes per foot, the
3h
differences between the clones were not statistically significant.
The data Indicate that the resistance to the borer supposedly present 
in N.Co. 310 and to a lesser degree In C.P. £2-68, did not develop 
during the early period of stalk development. However, the failure 
of the differences to be statistically significant between the clones 
could have resulted from the large amount of variability within 
clones, as is evident by the high coefficient of variation, 39*8#, 
obtained for the lower half of the stalks.
The borer infestation for the parental clones in the upper 
half of the stalks was strikingly different from that in the lower 
half. The P value for the clone component in the analysis of vari­
ance for the upper half of the stalks was highly significant, indi­
cating real differences among the clones during the latter period 
of stalk development. The mean numbers of bored holes per foot, 
presented in Table U, for N.Co. 310, C.P. £2-68, and C.P. 1*8-103 
were .96, 1.77* and 3-13s respectively. All clonal means were 
significantly different, with N.Co. 310 lowest in number of bored
holes per foot, followed by C.P. £2-68. C.P. 1*8-103 was signifi-
/
cantly higher than both of these clones.
It is apparent from the data presented in Table 1* that the 
borer infestation in C.P. 1*8-103 was considerably higher in the 
upper half of the stalks and was due presumably to a heavier borer 
population in the experimental area during the latter part of the 
growing season. Despite the heavier borer population, however, 
note that the mean numbers of bored holes per foot in N.Co. 310 and 
C.P. £2“68 were considerably lower in the upper half of the stalks
3£
than in the lower half. It is evident that N.Co. 310 and C.P. £2-68 
appear to have developed their resistance to the borer during the 
latter period of stalk development with N.Co. 310 having a higher 
degree of resistance to the borer than C.P. £2-68.
Coefficients of variation, based on the generalized experi­
mental error from the analysis of variance, were computed for the 
lower half of the stalks and the upper half. They were 39*8^ and 
33.8£, respectively (Table U)« The variability within clones for 
both the lower half and the upper half of the stalks was high and 
indicates that number of bored holes per foot would not be a very 
reliable method for classifying clones for borer infestation.
Since it was previously concluded that mean numbers of bored 
holes per foot would not be as a reliable and practical method for 
classifying clones as percent bored joints (Tables 1 and It), data 
based on percent bored joints from the lower half and the upper 
half of the stalks were taken to determine if the differences among 
the parental clones were also greater in the upper part of the 
stalks than in the lower half. The replications of the three 
parental clones in each of the three experiments during 1968' and 
1969--8-foot plant cane plots in 1968, 8-foot first stubble plots 
in 1969, and the 20-foot plant cane plots in 1969— were harvested 
and classified on the basis of percent bored joints. The clones 
were classified by dividing each stalk into a lower half and an 
upper half on the basis of number of joints. On a stalk with an 
uneven number of joints, the odd joint was arbitrarily assigned
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to the upper portion of the stalk. Percent bored joints, based on 
joints having externally visible borer tunnels, were then calcu­
lated for the lower half, upper half, and the entire stalk.
In Table £ are presented the means of percent bored joints 
in the lower half, upper half, and the entire stalk for each of 
the parental clones harvested on September 2£, 1968, from the 8-foot 
plant cane plots. The means are based on 280 stalks, representing 
1U replications, each consisting of 20 stalks.
Table £.— Mean percent bored joints in the lower half, upper half, 
and the entire stalk for the three parental clones in 
the 8-foot plant cane crop harvested on September 2£, 1968.
done




of stalk Entire stalkl
N.Co. 310 1*8.3a^ 37.3a 1*2.6a
C.P. £2-68 l*£.9a 1*8.6 b 1*7-9a
C.P. 1*8-103 l*£.1a 63 •£ c £6.1 b
C.V.? Lower half of stalk » 23-35̂
Upper half of stalk ra 18.0$
Entire stalk » 16.2$
^Means within each column followed by the same letter are not sig­
nificantly different at the £ percent probability level according 
to Duncan Miltiple Range Test.
The F values for the block component in the analysis of vari­
ance were significant for both the lower half of the stalks and the 
entire stalk, while the F value for blocks in the analysis for the 
upper half of the stalks was nonsignificant. This indicated that
the borer infestation in the experimental area was not as uniform
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during the early period of stalk development as it was in the latter 
part of the growing season. The significant block component for the 
entire stalks was obviously due to the significant block effect in 
the lower half of the stalks.
The F value for the clone component in the analysis of vari­
ance for the lower half of the stalks was nonsignificant, indicating 
no significant differences between the means of the clones when the 
classification was based on percent bored joints in the lower half. 
The mean percentages of bored joints for N.Co. 310, C.P. £2-68, and 
C.P. 1*8-103 were 1*8.3#, 1*5.9#, and 1*9.1#, respectively (Table £).
These results are in agreement with the data reported in Table 1* 
that the relative resistance to the borer supposedly present in 
N.Co. 310 and C.P. 52-68 was not developed during the early period 
of stalk growth during 1968.
However, there were again striking differences in the upper 
half of the stalks between the clones when percentages of bored joints 
were used to classify the clones. This was indicated by the highly 
significant F value obtained for the clone component in the analysis 
of variance for the upper half of the stalks. The mean percentages
of bored joints for N.Co. 310, C.P. 52-68, and C.P. 1*8-103 were
37*3#, 1*8.6#, and 63*5#, respectively (Table £). N.Co. 310 was 
significantly lower than C.P. £2-68 and C.P. 1*8-103. C.P. £2-68 
had a significantly lower percent bored joints than did C.P. 1*8-103.
Although the borer population increased in the latter part
of the growing season, evident by the higher percentage of bored
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joints in the upper half of the stalks in C.P. 1*8-103 than in the 
lower half, the borer infestation in N.Co. 310 actually decreased 
in the upper half. The mean percent bored joints in C.P. £2**68 was 
essentially the same in the lower half and the upper half of the 
stalks. These results are in agreement with the data presented in 
Table 1*, suggesting that the resistance to the borer in N.Co. 310 
and C.P. £2-68, developed during the latter part of the growing 
season, with the degree of resistance being more effective in N.Co. 
310 than in C.P. £2-68. However, it is also apparent that N.Co. 310 
is not highly resistant to infestation by the borer, since approxi­
mately Up% of all joints showed external evidence of borer infes­
tation.
The F value for the clone component in the analysis of 
variance for the entire stalks was highly significant, indicating 
real differences among the clones. The mean percentages of bored 
joints for N.Co. 310, C.P. £2-68, and C.P. 1*8-103 were 1*2.6$,
1*7*9$, and £6.1$, respectively (Table £). N.Co. 310 and C.P. £2-68 
were not significantly different from each other but both clones 
were significantly lower than C.P. 1*8-103. It is obvious from the 
data in Table £ that the significant differences among the clones, 
where classification was based on entire stalks, were due entirely 
to differences in the upper half of the stalks. It was concluded, 
consequently, that comparison of the experimental clones from the 
two crosses grown in the same test (8-foot plant cane plots in 
1968) should, be limited to the upper half of the stalk.
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Coefficients of variation, based on the generalized experi­
mental error from the analysis of variance, were calculated for 
each classification of the staples and are presented in Table f>.
They were 23*3$, 18.0$, and 16.2$ for the lower half, upper half, 
and the entire stalk, respectively. The higher variability within 
clones in the lower half of the stalks is in agreement with the 
fact that the block component for the lower half of the stalk in 
the analysis was significant, while it was not for the upper half.
As already concluded, this indicated that the borer infestation in 
the experimental area was not as uniform in the early period of 
stalk growth as it was in the latter period of stalk development.
The variability within clones for the entire stalk was the lowest 
of the three criteria since these means were actually based on 
larger sample sizes than were the means for the lower half and 
the upper half of the stalks.
However, the reaction of the parental clones to borer in­
festation was somewhat different for the two experiments during the 
1969 season— 8-foot first stubbl.e plots and 20-foot plant cane 
plots— than that which occurred in 1968.
In Table 6 are shown the mean percentages of bored joints 
for the lower half, upper half, and the entire stalk for the parental 
clones harvested from the 8-foot first stubble plots, while Table 7 
contains the means of the three identical classifications for each 
of the parental clones harvested from the 20-foot plant cane plots. 
The clones in both experiments were harvested during the period 
October 6-13> 1969. The means of the parental clones in the 8-foot
1*0
Table 6.— Mean percent bored joints in the lower half, upper half, 
and the entire stalk for the three parental clones in the 
8-foot first stubble plots harvested during October 6-13* 
1969.
Clone




of stalk Entire stalk1
N.Co. 310 i4.7.6a 38. £a 142.8a
C.P. 5>2-68 67.1 b £70 b 61 .9 b
c.p. U8-103 7£.8 b 61.9 b 63.8 b
C.V.: Lower half of stalk = 12.5# 
Upper half of stalk = 1£.2$ 
Entire stalk = 9*1$
^Means within each column followed by the same letter are not sig­
nificantly different at the £ percent probability level according 
to Duncan Multiple Range Test.
Table 7»— Mean percent bored joints in the lower half, upper half, 
and the entire stalk for the three parental clones in the 
20-foot plant cane plots harvested during October 6-13* 
1969.
Clone




of stalk Entire stalk1
N.Co. 310 U7 *6â £6.14a £2.2a
C.P. £2-68 60.9 b 73.9 b 67.7 b
c.p. I48-103 £9-7 b 72.1 b 66.0 b
1 C.V. j Lower half of stalk = 11 .8$ 
Upper half of stalk = 11 .9$ 
Entire stalk = 10.7$
9Means within each column followed by the same letter are not sig­
nificantly different at the $ percent probability level according 
to Duncan Multiple Range Test.
1*1
first stubble plots for each method of classification were obtained 
from 220 stalks, representing 11 replications, each consisting of 
20 stalks* The means of the clones in the 20-foot plant cane crops 
for each method of classification were determined from 100 stalks, 
representing 3> replications, each consisting of 20 stalks*
The borer infestation in the two experimental areas during 
1969, was uniform throughout the growing season. This was evident 
from the nonsignificant F values obtained for the block component 
in the analysis of variance for each method of classification in 
the two experiments.
All F values for the clone component in the analyses of 
variance for the methods of classification in the two experiments 
harvested during 1969, were significant. This indicated that there 
were genetic differences among the clones in both experiments in 
their resistance to the borer throughout the entire period of stalk 
development.
The mean percentages of bored joints for the lower half of 
the stalk for the parental clones in the 8-foot first stubble plots 
and the 20-foot plant cane crop are presented in Tables 6 and 7, 
respectively. The mean percentages for the clones in the 8-foot 
plots were 1*7 «6$, 67.1$, and 7£»8$ for N.Co. 310, C.P. 92-68, and 
C.P. 1*8-103, respectively. The mean percentages for the clones in 
the 20-foot plots were 1*7»6$, 60.9$, and 99»7$ for N.Co. 310,
C.P. 92-68, and C.P. 1*8-103, respectively.
In each of the two experiments N.Co. 310 was significantly 
lower than C.P. 92-68 and C.P. 1*8-103. There was no significant
h2
difference between C.P. £2-68 and C.P. U8-103 in both experiments. 
These results from the lower half of the stalks for the clones 
during 1969 are not in complete agreement with the data from the 
8-foot plant cane plots harvested in 1968, reported in Tables U and 
£. It should be recalled that there were no significant differences 
among the parental clones during the 1968 season when the classifi­
cation was based on the lower half of the stalk. It cannot be con­
cluded from the data which of the results would prove to be more 
representative of several years of testing. However, the differ­
ence in the results was probably due to an interaction between 
clones and seasons.
The behavior of the clones in the two experiments during 
1969, when classification was based on percent bored joints in the 
upper half of the stalk, was essentially the same as occurred in 
the lower half. Significant differences occurred among the clones, 
evident by the significant F values obtained for the clone component 
in the analysis of variance for each of the two experiments in 1969*
The mean percentages of bored joints for the upper half of 
the stalk: for the clones in the 8-foot first stubble plots are 
shown in Table 6. The mean percentages for N.Co. 310, C.P. £2-68, 
and C.P. U8-103 were 38.£/6, £7*3^ and 61,9%, respectively.
The means of percent bored joints for the upper half of the 
stalk for the clones in the 20-foot plant cane plots are presented 
in Table 7« They were £6.1$, 73«9J6, and 72.1# for N.Co. 310, C.P. 
£2-68, and C.P. U8-103, respectively.
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In each of the two experiments N.Co. 310 had a significantly 
lower borer infestation in the upper half of the stalk than did both 
C.P. 52-68 and C.P. 1*8-103. These results confirm the data presented 
in Tables 1* and 5 of the relative resistance of N.Co. 310 to borer 
infestation, when classification was based on the upper half of the 
stalk. Hbwever, there was no significant difference between C.P. 52- 
68 and C.P. 1*8-103 in each of the two experiments in 1969* whereas, 
in 1968, C.P. ^2-68 was more resistant than C.P. 1*8-103 (Tables 1* 
and 5). Also, it should be recalled that results from experiments 
by previous workers have indicated that C.P. 52-68 has some resist­
ance to the borer while C.P. 1*8-103 is susceptible. The apparent 
susceptibility of C.P. 52-68 in the two experiments during the 1969 
season can probably be accounted for by an interaction between clones 
and years.
When the classification of the parental clones in the two 
experiments during the 1969 season was based on percent bored 
joints for the entire stalk, the behavior of the clones was es­
sentially the same as when the classification was based on the lower 
half and the upper half of the stalk. The F values for the clone 
component in the analysis of variance for each experiment were sig­
nificant, indicating genetic differences among the clones when 
classification was based on percent bored joints for the entire 
stalk.
The means of percent bored joints for the entire stalk for 
the clones in the 8-foot first stubble plots are shown in Thble 6.
Ul*
They were 1*2.8$6, 61.93>, and 63.8# for N.Co. 310, C.P. *>2-68, and 
C.P. 1*8-103, respectively. The mean percentages of the clones in 
the 20-foot plant cane plots were $2*2%, 67.7$, and 66,0% for N.Co. 
310, C.P. 52-68, and C.P. 1*8-103, respectively (Table 7).
It is apparent from the data that when the classification 
was based on the entire stalks, the results axe essentially the 
same as when the classification was based on the lower half and the 
upper half of the stalks. In all classifications N.Co. 310 was 
significantly lower than C.P. 52-68 and C.P. 1*8-103 in borer in­
festation in the two experiments during 196?. There was no sig­
nificant difference between C.P. 52-68 and C.P. 1*8-103 in the two 
experiments. The relative resistance present in N.Co. 310 is in 
agreement with previous results although it is apparent, as already 
concluded, that N.Co. 310 is not highly resistant to borer infes­
tation.
Coefficients of variation, based on the generalized experi­
mental error from the analysis of variance, were calculated for the 
lower half, upper half, and the entire stalk in each of the two 
experiments during the 1969 season. In Table 6 are shown the co­
efficients of variation for each method of classification for the 
clones harvested from the 8-foot first stubble plots. Diey were 
12.535s 15«2^, and 9*1# for the lower half, upper half, and the 
entire stalk, respectively. Table 7 contains the coefficients of 
variation for each method of classification for the clones harvested 
from the 20-foot plant cane plots. They were 11,Q%, 11,9%, and
10-756 for the lower half, upper half, and the entire stalk, respec­
tively. The variability within clones in both experiments for each 
of the methods was relatively low, indicating the reliability of 
each method for classifying the clones. The classification based 
on the entire stalk was the most reliable since the means were based 
on larger sample sizes than were the means for the lower half and 
upper half of the stalk.
It is apparent from the data in Tables 6 and 7 that the 
reaction of the parental clones in the two experiments during 196? 
was essentially the same no matter whether the classification was 
based on the lower half, upper half, or the entire stalk. As al­
ready indicated, the classification based on the entire stalk was 
more reliable than either the lower half or the upper half of the 
stalk. It was concluded, consequently, that classification based 
on percent bored joints for the entire stalk should be used for 
comparing the experimental clones during 1969 for the two crosses 
(N.Co. 310 X C.P. 1*8-103 and C.P. 52-68 X C.P. 1*8-103) in the 8-foot 
first stubble plots and for the cross, N.Co. 310 X C.P. 1*8-103, in 
the 20-foot plant cane crop.
Behavior of Resistance to Infestation in the 
Parents and the Progeny of Cross 
N.Co. 310 X C.P. 1*8-103
The cross between N.Co. 310 and C.P. 1*8-103 was selected for 
a genetic study of resistance to borer infestation because of known 
differences in the parental clones in their reaction to the sugarcane 
borer. N.Co. 310 had been classified by entomologists as resistant,
1|6
while C.P. 1*8-103 was reported as susceptible to the borer.
The experimental clones of the cross grown in 8-foot plots of 
the plant cane crop in 1968 were compared on the basis of percent 
bored joints in the upper half of the stalk only, since significant 
differences among the parental clones did not occur in the lower 
half of the stalk but did for the upper half (Table £). The segre­
gates of the cross grown in the first stubble crop of these 8-foot 
plots in 1969 and in a second planting of 20-foot plots of the plant 
cane crop in 1969 were compared on the basis of percent bored joints 
for the entire stalk, since significant differences among the 
parental clones occurred in both the lower half and the upper half 
of the stalk during 1969 (Tables 6 and 7)«
When available, 20 stalks were harvested from each of the 
experimental clones in the three experiments. In some instances, 
the clones were represented by fewer than 20 stalks. However, in 
no case were data taken on experimental clones having less than 
1J? stalks. Each replication of the parental clones harvested from 
the three experiments represented a 20 stalk sample.
It was apparent that inheritance of borer resistance was 
quantitative in nature since there was a wide degree of variation 
among the replications of each parent in the three experiments, 
indicating strong influence of the environment on percent bored 
joints. As further evidence of the trait being quantitative in 
inheritance, the experimental clones of both crosses could not be 
placed in a few qualitative classes, but had to be classified in
U7
a large number of classes with only small differences between the 
classes.
Data for the segregates of the cross in each experiment are 
presented in the form of frequency distributions (Tables 8— 11).
Each experimental clone was placed in one of nine infestation 
classes, ranging from 10.0JS— 19*9^ to 90.QS6--99*9% bored joints.
Data for the parents of the cross are somewhat different. Each 
value in the frequency tables represents the number of replications, 
each consisting of a 20-stalk sample, of that parent which fell 
within the range involved.
An analysis of variance was also calculated for the progeny 
in each of the experiments, based on the procedure described in 
the “Materials and Methods” section. This was done to determine 
more accurately the reaction of the experimental clones to borer 
infestation. The Duncan Multiple Range Test was used to indicate 
which clones were significantly different from each other.
In Table 8 are presented the frequency distributions of 
197 random clones from the cross N.Co. 310 X C.P. 1*8-103 and 1l* 
replications of each of the two parents harvested from the 8-foot 
plant cane plots in 1968.
There was some overlapping in infestation classes of the 
replications of the two parents. The range among the replications 
of N.Co. 310 in percent bored joints was from 2£.2/6 to 60,7% with 
a mean of 37*3/6* However, only one of the 1l* replications of 
N.Co. 310 exceeded the 1*0.0 — l*9»9j6 class. The class which contained
Table 8.— Frequency distributions in percent bored joints for the parents and 197 random clones from 
the cross N.Co. 310 X C.P. JU.8—103 in the 8-foot plant cane plots, grown in 1968.1
Number of clones in each percent bored joints class -
10.0- 20.0- 30.0- Uo.o- 50.0- 60.0- 70.0- 80.0- 90.0-
Population 19.9 29*9 39.9 U9-9 59.9 69.9 79.9 8 9.9 99»9 Means
N.Co. 3102 6 2 1 37-3
C.P. U8-1032 1 3 7 3 63-5
Progeny 10 33 38 hh 3k 2k 11 2 1 kk-3
1 Based on percent bored joints in the upper half of the stalk only.
n
^Means of 1b replications, each consisting of a 20-stalk sample.
the most replications of N.Co. 310 was 20.0#— 29.9#, having 6 repli­
cations. The range among the replications of C.P. 1*8—103 was from 
1*5.6# to 76,2% with a mean of 63*5#. Glass 60.0#— 69*9# contained 
the most replications, 7, of C.P. 1*8-103. The mean of N.Co. 310 
was significantly lower than that of C.P. 1*8—103 (Table $ )• The 
arithmetic mean of the two parents was 50.1*#.
It is evident from the results for the parental clones in 
Table 8 that, despite the wide range among samples due to environment 
alone, a relatively high frequency of the experimental clones In the 
progeny which had no higher infestation than the mean of N.Co. 310,
37-3%) probably can be assumed to possess a measurable degree of 
resistance to the sugarcane borer. Note that none of the 1U 
samples of C.P. 1*8-103 was this low in percent of bored joints.
This, however, does not imply that the degree of resistance in all 
such experimental clones is equal to that of N.Co. 310.
The range of the 197 experimental clones in percent bored 
joints was from 13*3# to 90.5#. The class which contained the 
greatest number of clones was 1*0.0#— 1*9*9#, with 1*1* clones. The 
arithmetic mean of all 197 experimental clones was 1*1*»3#, which was 
substantially lower than the mean of the two parents. It is thus 
apparent that in 1968 the progeny showed partial dominance for 
borer resistance. There was also a suggestion of transgressive 
inheritance in the segregates, that is, individual clones falling 
outside the parental range in percent bored joints. Thirteen 
clones exceeded the parental range. Ten of them were below the
$0
lowest class of the 1l* replications of N.Co. 310, while 3 clones were 
above the highest class of the replications of C.P. 1)8-103*
When an analysis of variance was calculated for the experi­
mental clones, based on a random division of the 20 stalks per clone 
into two replications of 10 stalks each, a highly significant F 
value was obtained for the treatment component. This indicated 
genetic differences among the experimental clones in borer infes­
tation. The Duncan Multiple Range Tfest revealed that 9 of the 197 
clones, U.6^, were significantly lower than the mean of the re­
sistant parent, N.Co. 310. This alone does not, however, provide 
statistical evidence that any of the experimental clones were more 
resistant than N.Co. 310. Sixty-two clones, 31 •%%» had means equal 
to or lower than N.Co. 310, although not significantly lower. 
Forty-six clones, 23.1$, were significantly higher than N.Co. 310.
Although it is not possible to determine specifically which 
clones are as resistant as N.Co. 310, it appears from the data that 
a considerable percentage of the experimental clones had resistance 
equal to or possibly greater than that present in N.Co. 310. It, 
thus, appears that it would be fairly easy to obtain clones from 
this cross possessing an important degree of resistance, perhaps 
even greater than found in N.Co. 310.
Table 9 contains the frequency distributions of 15>2 of the 
clones from the cross N.Co. 310 X C.P. 1*8-103 and 11 replications 
of each of the two parents harvested in first stubble during 1969 
from the same 8-foot plots involved in Table 8.
Table 9*— Frequency distributions in percent bored joints for the parents and 1$2 random clones from 
the cross N.Co. 310 X C.P. 1*8-103 in the 8-foot first stubble plots daring 1969.1
Population


















N.Co. 3102 1* $ 2 1*2.8
c.p. I48-1032 2 8 1 63.8
Progeny 1 10 20 1*1 38 26 11* 2 51.2
 ̂Based on percent bored joints for the entire stalk.
2Means of 11 replications, each consisting of a 20-stalk sample
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In the first stubble crop during 1969, the replications of 
N.Co. 310 varied from 30.856 to 56.J# with a mean of 1*2.856. The 
class containing the highest number of replications was 1*0.056-- 
1*9»92>, with £ samples. There was some overlapping of the repli­
cations of N.Co. 310 and those of C.P. 1*8-103, occurring in the 
class £0.056— 5>9*9J6. The range of the replications of C.P. 1*8-103 
was from to 70.C# with a mean of 63.856. The class which con­
tained the greatest number of replications was 60.056—-69.956, with 
8 replications. The mean of N.Co. 310 was significantly lower 
than the mean of C.P. 1*8-103 (Table 6). The arithmetic mean of 
the two parents was £3*3$«
The behavior of the parents in the 8-foot plots, both in 
plant cane and first stubble, was essentially the same. The fre­
quency distributions of the two parents were similar in the two 
experiments and the mean of N.Co. 310 was significantly lower than 
the mean of C.P. 1*8-103 in each experiment.
It is again apparent that an appreciable number of the ex­
perimental clones in the progeny had a borer infestation level 
equal to or lower than that of the mean of N.Co. 310, 1*2.856.
Although environmental variation may have caused some of these
clones to be low in borer infestation, it probably can be assumed 
that a relatively high frequency of them had an important degree 
of resistance. Note that none of the 11 replications of C.P. 1*8-103
had a borer infestation as low as 1*2.856.
The percent bored joints of the 1̂ 2 experimental clones
varied from 1S>.1$ to 81.0$. Class 1*0. (#— 1*9 • 956 contained the 
greatest number of clones, 1*1 • The arithmetic mean of the 1J>2 
clones was $\ .2%, essentially the same as the average of the two 
parents. This indicated lack of dominance in the progeny for 
resistance to borer infestation. This is in contrast to the 
partial dominance for resistance indicated for the progeny in the 
8-foot plant cane plots in 1968. A suggestion of transgressive 
inheritance was also apparent in this experiment as 13 experi­
mental clones exceeded the parental range. Eleven of the clones 
were below the lowest class of any sample of N.Co. 310 while 2 
clones were above the highest class of the replications of C.P. 
1*8-103.
There were real differences among these experimental 
clones in borer infestation, evident by a highly significant P 
value obtained for the clone component in the analysis of variance. 
Eleven of the 15>2 clones, 7»2j6, were significantly lower than the 
mean of N.Co. 310, as determined by the Duncan Multiple Range 
Test. Thirty-two of the clones, 21.1$, had means equal to or 
lower than N.Co. 310, although not significantly lower. Fifty- 
six of the clones, 36.8$, were significantly higher in borer in­
festation than was N.Co. 310.
It appears that in the first stubble crop in 196? a high 
frequency of the progeny from the cross, N.Co. 310 X C.P. 1*8-103, 
possessed resistance to borer equal to or greater than that 
present in N.Co. 310. This is in agreement with the results
obtained for the progeny in plant cane of the 8-foot plots pre­
sented in Table 8. Because of this high frequency it should be 
relatively easy to obtain clones from this cross possessing an 
Important degree of resistance to the borer.
In Table 10 are shown the frequency distributions of the. 
198 experimental clones from the cross N.Co. 310 X C.P. 148-103 
and the five replications of each of the two parents harvested 
from the 20-foot plant cane plots in 1969* As pointed out in the 
"Materials and Methods" section, these were the same clones as 
reported in Tables 8 and 9*
The range of the replications of N.Co. 310 was from 38*756 
to 61 *k% with a relatively high mean of £2.256. The class contain­
ing the greatest number of replications was £0.0j6— £9*9/6, with 
3 replications. There was some overlapping of the replications 
of the two parents in the class 60.056— 69.956. The replications
of C.P. U8-103 varied from 60.2J6 to 71.836 with a mean of 66.056*
Class 60.056 — 69.9̂  contained the greatest number of replications, 
I4. The mean of N.Co. 310 was significantly lower than the mean
of C.P. I48-IO3 (Table 7)* The arithmetic mean of the two parents
was £9.156.
The behavior of the parents grown in the 20-foot plots was 
similar to their behavior in plant cane and first stubble of the 
8-foot plots. That is, in each experiment the mean cf N.Co. 310 
was significantly lower than the mean of C.P. I48-IO3. However, 
the mean of N.Co. 310 was higher in the 20-foot plots than in
Table 10.— Frequency distributions in percent bored joints for the parents and 198 randan clones from 
the cross N.Co. 310 X C.P. 1*8-103 in the 20-foot plant cane plots, grown in 1969*1
Number of clones in each percent bored joints class
20.0- 30.0- Uo.o- 50.0- 60.0- 70.0— 80.0—
Population 29-9 39.9 1*9-9 59*9 69-9 79.9 89.9 Means
N.Co. 3102 1 3 1 52.2
C.P. 1*8-1032 1* 1 66.0
Progeny 5 16 U3 52 1*3 33 6 56.9
1 Based on percent bored joints for the entire stalk.
 ̂Means of 5 replications, each consisting of a 20-stalk sample.
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the other two experiments, while the borer infestation of C.P. 1*8-103 
was essentially the same in all three experiments. It is apparent 
that the relative resistance of N.Co. 310 to borers under varying 
levels of borer infestation is not constant and that under heavy 
infestation the difference between N.Co. 310 and susceptible va­
rieties may not be great.
It is evident from the results in Table 10 that a relatively 
high frequency of the segregates from the cross had no higher borer 
infestation that the mean of N.Co. 310, 52.2$. Although environ­
mental variation probably caused some of these clones to have a 
lcm percentage of bored joints, it probably can be assumed that a 
large number of them actually did possess an important degree of 
resistance. Note that none of the 5 samples of C.P. 1*8-103 was as 
low as the mean of N.Co. 310. This, however, does not imply that 
the degree of resistance in all such experimental clones is equal 
to that of N.Co. 310.
The range in 1969 among the 198 experimental clones from 
the cross was from 25.8% to 86.2$. The class containing the 
greatest number of the clones was 50.0$— £9.9$, with 52 clones. 
Evidence of transgressive segregation occurring in the cross was 
again apparent. Eleven clones exceeded the parental range, with.
5 of these clones being below the lowest class of any replications 
of N.Co. 310 while 6 clones were above the highest class of any 
sample of C.P. 1*8-103. The arithmetic mean of all 198 clones was 
56.9$, which was approximately the same as the arithmetic mean of 
the two parents. This indicated lack of dominance for resistance
$7
to borer infestation, which is in agreement with the results ob­
tained in the stubble crop of the 8-foot plots. However, it should 
be recalled that the data for the progeny in plant cane of the 8- 
foot plots indicated partial dominance for resistance. Baking into 
consideration the results from all three experiments, however, it 
can probably be concluded that there was absence of dominance for 
resistance in the progeny of N.Co. 310 X C.P. U8-103. This means 
that the difference between the two parents is probably governed 
by a series of essentially duplicate genes, each having a small, 
additive and cumulative effect on the expression of the trait.
It would have been preferable had the cross exhibited partial domi­
nance for resistance to the borer since this would have resulted in 
a greater percentage of the segregates being resistant. However, 
even though there was a lack of dominance for resistance in the 
cross, an appreciable number of clones possessed a considerable 
amount of resistance, some even appearing to have more resistance 
than that present in N.Co. 310. This serves to emphasize that by 
utilizing N.Co. 310 as a parent in a cross, it should be fairly 
easy to obtain clones having an appreciable amount of resistance 
to borer infestation. The effect of the environment on borer in­
festation, apparent by the wide, range of variation among the repli­
cations of the two parents in the three experiments, would make it 
somewhat difficult to distinguish among genotypes on phenotypic 
grounds but this could be remedied by several years of testing.
When an analysis of variance was calculated for the 198
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experimental clones in plant cane plots during 1969 (Table 10), 
a highly significant F value was obtained for the treatment com­
ponent. This indicated that there were real differences among the 
clones in borer infestation. The borer population was heavier in 
this experiment than in the other two experiments, apparent by 
the higher mean of the N.Co. 310 parent and the higher mean of the 
198 experimental clones, but a greater number of the clones were 
significantly lower than the mean of N.Co. 310 than in the other 
two experiments. Nineteen of the 198 clones, 9*6%, were signifi­
cantly lower than the mean of N.Co. 310 while £0 clones, 2j?.3JI>, 
had means equal to or lower than the mean of N.Co. 310, although 
the differences were not significant. Sixty-two clones, 31 • 3%> 
were significantly higher than N.Co. 310.
The data in this experiment substantiate the results ob­
tained in the two previous experiments that a high frequency of 
the progeny from N.Co. 310 X C.P. 1*8—103 possesses resistance to 
borer equal to that occurring in N.Co. 310.
Correlation coefficients between the experimental clones 
in the different experiments were calculated for the cross N.Co. 
310 X C.P. 1*8-103, in order to determine the agreement of the re­
sults from the three experiments. Correlation coefficients 
measure the tendency for two variables to vary together. The 
values obtained were as follows?
8-foot plant cane plots in 1968 and 8-foot first stubble plots 
in 1969 = .63#*
8-foot plant cane plots in 1968 and 20-foot plant cane plots 
in 1969 B
8-foot first stubble plots in 1969 and 20-foot plant cane plots 
in 1969 a .63**
$9
All of the correlation coefficients were relatively high, positive, 
and highly significant, which indicated a moderate degree of associ­
ation between the three experiments. This can be interpreted to 
mean that the experimental clones which had a lew percent bored 
joints in one experiment tended also to be lew in the other two ex­
periments, while those clones high in borer infestation in one ex­
periment tended also to be high in each of the other two experiments. 
These correlation coefficients indicate that one probably could 
select for borer resistance in a breeding program fairly effectively, 
using 20 stalk samples, possibly as effectively as for many of the 
traits now being selected for in the breeding programs in Louisiana, 
such as length per stalk.
In order to determine more accurately which experimental 
clones from the cross, N.Co. 310 X C.P. 1|8-103, actually possessed 
resistance to borer infestation, the results from the three experi­
ments presented in Tables 8-10, were then considered collectively.
One hundred and fifty clones from the cross were represented 
in all of the three experiments. Twenty-four of these clones, 16.0$, 
were numerically equal to or lower than the mean of N.Co. 310 in 
each of the three experiments, while another 20 clones, ‘\3»3%» were 
numerically equal to or lower than the mean of N.Co. 310 in two of 
the three experiments. T»o of the 1J?0 clones, 1.3̂ , were even sig­
nificantly lower than the mean of N.Co. 310 in all three experiments, 
while 6 clones, l+.O%s were significantly lower than the mean of 
N.Co. 310 in two of the three experiments. One of the 1 $0 clones, 
.7/6, was also numerically below the lowest replication of N.Co. 310
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in all three experiments, while 11 clones, 7*3/C, were numerically 
below the lowest replication of N.Co. 310 in two of the three experi­
ments.
Data from another U7 clones of the cross were taken from only 
two of the three experiments— 8-foot plant cane plots and 20-foot 
plant cane plots. Data on these clones were not obtained from the 
first stubble of the 8-foot plots for the reason given in the 
"Materials and Methods “ section. Nine of these 1*7 clones, 1?.1£, 
were numerically equal to or lower than the mean of N.Co. 310 in 
each of the two experiments but none was significantly lower.
It is apparent that the frequency of resistant clones was 
relatively high, despite the absence of dominance for resistance. 
Although environmental variation would create some problems in se­
lecting the resistant clones, it would have been fairly easy to 
obtain clones having resistance equal to or greater than that occur­
ring in N.Co. 310 by testing for several years.
Evidence of transgressive segregation was also apparent in 
the cross as a number of the experimental clones had a borer in­
festation below that of the mean of the resistant parent, N.Co. $10. 
This suggests that it would be possible to obtain clones from this 
cross possessing greater resistance to the borer than present in 
N.Co. 310. Although C.P. 1*6—103 was susceptible to the borer, it 
may have had a few resistant genes which segregated when the clone 
was crossed with N.Co. 310 and resulted in some clones having 
resistance greater than present in N.Co. 310. Another possible
61
explanation of these resistant clones could be that of some form of 
gene interaction in which a few resistant genes present in N.Co. 310 
and/or C.P. 1*8-103 were masked in their expression but were able to 
express themselves in some segregates when the two clones were 
crossed.
In order to obtain more reliable data on the resistance of 
the segregates from the cross, it was decided to combine the data 
of the 150 experimental clones which were present in all three ex­
periments. In Table 11 are presented the frequency distributions 
of the means for the 1 $0 experimental clones, each mean based on 
approximately 60 stalks. Also shown in the same table are the fre­
quency distributions of 30 replications for each of the two parents 
from the three experiments, each based on a 20 stalk sample.
There was some overlapping of the percent bored joints 
classes of the replications of the two parents. The range among 
the 30 replications for N.Co. 310 was from 25*2$ to 62.1*$ with a 
mean of 1*1.8$. Class 1*0.0$— h9*9% contained the most replications 
of N.Co. 310, having 10 replications. The range among the 30 repli­
cations of C.P. 1*8-103 was from 1*5*6$ to 76.2$ with a mean of 61*.0$. 
The class which contained the most replications of C.P. 1*8-103 was 
60.0$— 69.9$ 9 with 19 clones. The mean of N.Co. 310 was signifi­
cantly lower than that of C.P. 1*8-103. The arithmetic mean of the 
two parents was 52.9$.
The results obtained for the combined data of the two 
parents from the three experiments are in general agreement with 
the results obtained when their behavior in each experiment was
Table 11 .“-Frequency distributions in percent bored joints for the parents and 1£0 random clones from 
the cross N.Co. 310 X C.P. I18—103 based on results from the three experiments during 1968 
and 1969.
Number of clones in each percent bored joints class
20.0- 30.0- 1*0.0- £0.0- 60.0- 70.0-
Population 29.9 39.9 1*9.9 59.9 69.9 79.9 Ifeans
N.Co. 3101 6 7 10 5 2 1*1.8
C.P. 1*8-1031 1 5 19 * 61*.0
Progenŷ 10 26 38 39 28 9 S0.£
 ̂Means of 30 replications, each consisting of a 20-stalk sample. 
^Mean of each clone based on approximately a 60-stalk sample.
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considered separately. That is, in each instance N.Co. 310 was 
more resistant to borer infestation than was C.P. 1*8-103* although 
it is apparent that N.Co. 310 is far from being Immune to borer 
Infestation. Note that in 7 of the 30 replications the 20-stalk 
samples taken had $C% or more bored joints.
The range of the 1f>0 experimental clones was from 2$.6% to 
19*2%, Classes 1*0.0%— k9.9% and $0.0%--$9.9% contained the greatest 
number of clones, that is, 38 and 39* respectively. The arithmetic 
mean of all 15>0 clones was $0.$% , which was only slightly below the 
arithmetic mean of the two parents. It is apparent that* from a 
practical standpoint, there was absence of dominance in the progeny 
of N.Co. 310 X C.P. 1*8-103 for resistance to borer infestation, 
which is in agreement with the previously drawn conclusion. If 
dominance or even partial dominance were present for resistance, 
this would have resulted in a higher frequency of clones from the 
cross being resistant. However, in spite of the lack of dominance 
for resistance, 1*0 of the 1J?0 clones, 26.7%, from the cross had 
means numerically equal to or lower than the mean of N.Co. 310.
An analysis of variance was calculated for the combined 
data using the three experiments as the replication component In 
the analysis. The F value for the replication component was 
highly significant while the coefficient of variation, based on 
the generalized experimental error, was also high, that is, 20.3%• 
This indicated the strong Influence of the environment on percent 
bored joints.
The F value for the clone component in the analysis of
6k
variance was also highly significant* Indicating real differences 
among the clones in percent bored joints. As previously mentioned, 
llO of the 1*>0 clones, 26.7#, had means numerically equal to or 
lower than the mean of N.Co. 310, although none was significantly lower 
when the Duncan Multiple Range Ufest was used to determine signifi­
cance. It is apparent that a considerable number of these 1*0 
clones actually did possess an important degree of resistance to 
the borer.
It is again apparent that a high percent of the clones from 
the cross, N.Co. 310 X C.P. 1̂ 8-103, possess a considerable amount 
of resistance to borer infestation, some appearing to have more 
resistance than present in N.Co. 310. Although environmental vari­
ation would create some problems in distinguishing resistant clones, 
it would still have been fairly easy to select a relatively high 
number of clones resistant to the borer by testing for several 
years.
It is also important that an estimate of heritability of 
resistance to borers, or the proportion of the total variation 
that is genetic in nature, be determined in the progeny of the 
cross. Ihis would be of extreme Importance in a breeding program 
in which the effectiveness of selection for resistant clones would 
largely be determined by the heritability of the trait.
Indications of heritability for borer resistance in the cross 
were obtained by the calculation of correlation coefficients. Corre­
lation coefficients were calculated between the means of the 1f>0
i 6$
experimental clones, based on data from all three experiments, with
the values obtained for the clones in each of the three experiments
separately. The correlation coefficients obtained were as follows:
8-foot plant cane plots in 1968 = .86**
8-foot first stubble plots in 1969 = .73*#
20-foot plant cane plots in 1969 “ .83##
All of the correlation coefficients were, surprisingly, very high, 
positive and highly significant. The data indicate that most of 
the clones having a low borer infestation in any one of the three 
experiments tended also to have a low infestation when the data 
from all three experiments were considered collectively. However, 
it is apparent that the heritability of borer resistance is not as 
high as is indicated by these correlation coefficients because of 
the manner in which they were calculated. It should be recalled 
that the data from each of the three experiments were used to obtain 
overall means of the clones and then these overall means were corre­
lated with the values of the clones for each of the three individual 
experiments. However, as will be discussed later, the heritability 
is still relatively high and indicates that selection for borer re­
sistance in a breeding program would be reasonably effective, more 
so than expected.
Using the data from all three experiments, kO of the 1J?0 
clones had means of percent bored joints equal to or lower than 
the mean of N.Co. 310. This represents a relative frequency of 
26.7% of clones probably resistant to the borer in an unselected 
population. If selection had been practiced in the initial experi­
ment, 8-foot plant crop in 1968, for resistance (equal to or lower
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than the mean of the 1U replications of N.Co. 310 in this experi­
ment, or 37»3$), 5 k clones would have been selected. Of these,
36 were among the kO clones that proved to be equal to or lower 
than the mean of N.Co. 310 as an average of all three experiments. 
This represents a relative frequency of 66.7% of clones probably 
resistant to the borer in a selected population, ttius, it is 
apparent that the percentage of resistant clones in a selected 
population would have been considerably higher than that occurring 
in the unselected population, specifically, a difference of ljO.Q$.
Of the I4.0 clones which proved to be resistant, that is, their 
means based on all three experiments were equal to or lower than the 
mean of N.Co. 310, 36 of them would have been selected as resistant 
in 1968 as was previously discussed. Only k of the UO resistant 
clones, 10.(36, would have been discarded. However, if the seiebtion 
standard had been set 10$ to 20$ above the mean of N.Co. 310 in 
1968, probably all i* clones would have been selected since the 
means of these clones were low, ranging from 39»k% to in the
8-foot plots of plant cane.
Since a certain degree of bias was introduced into the data 
by comparing the borer infestation of the 1£0 clones In one experi­
ment, the plant cane crop in 1?68, with the means of these clones 
based on the data from all three experiments, an attempt was made 
to remove this distortion from the data. In order to obtain an 
estimate of heritability which was not biased in such a maimer, a 
correlation coefficient was calculated between the percent bored
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joints of the 1£0 clones ih the 8-foot plant cane plots in 1968 with 
the means of these clones baBed on the data only from the two ex­
periments in 1969>
A correlation coefficient of .65 was obtained, which is 
moderately high, positive, and highly significant. This indicated 
that there was a moderately strong tendency for the clones which 
had a low borer infestation in 1968 also to be low in borer infes­
tation in the two experiments during 1969. The correlation co­
efficient suggests that selection for resistance to borers in a 
breeding program could be reasonably effective, possibly as ef­
fective as for most of the characters that are now being selected 
for in the breeding programs.
A scatter diagram showing the association between the per­
cent bored joints of the 15>0 experimental clones in the 8-foot plant 
cane crop in 1968 and the means of these clones based on the data 
from the two experiments in 1969 is shown in Figure 1. It is 
readily apparent from Figure 1 that a strong tendency occurred for 
clones which had a low borer infestation in 1968 to also be low in 
borer infestation in 1969 while clones high in borer infestation in 
1968 tended also to have a high borer infestation in 1969* Exami­
nation of the data revealed that in the 8-foot plots in 1968, 63 
clones had means for percent bored joints of 39*9% or less. If 
these 63 clones had been selected in 1968, 2$ of them, 39»7jC, would 
have proved to be resistant in 1969 (equal to or lower than the 
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Figure 1. Scatter diagram giving thr. distribution in 19f8 and means of 
two experiments in 19C9 for 150 experimental clones from the 
cross N.Co.310 x C.P. 40-103.
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clones in 1968 had means for percent bored joints ranging from I+0£ 
to l+9*9£< Only 3 of these 37 clones, 8.1J&, proved to be resistant 
In 1969* Fifty clones in 1968 had means for percent bored joints 
of £o.(# or higher and probably would not have been selected In 
1968. None of these $0 clones proved to be resistant in 1969*
(Thus, it is apparent that heritability of borer resistance 
in the cross N.Co. 310 X C.P. 1+8—103 was relatively high and that 
selection could be practiced in a breeding program for this trait 
with a reasonable degree of effectiveness. Although the experi­
ments were not set up to determine the exact stage in a breeding 
program that selection for borer resistance could be initiated, 
it is apparent that selection could be practiced whenever samples 
of 20 stalks were available for classification of percent bored 
joints. This would eliminate any selection in the "single stools* 
stage since not enough stalks would be availablej however, selection 
could be practiced in the so called "line trials," perhaps as early 
as the "first line trials," which are normally 6-foot plots and 
would, consequently, probably have a sufficient number of stalks 
for classifying clones reliably for borer resistance. Since 
several thousand clones are normally grown in these "line trials," 
an appreciable number of the clones in this stage which were sus­
ceptible to borer could be discarded and still leave a relatively 
large number of clones after the selection. However, if selection 
was not practiced until the infield yield trials, which normally 
contains only approximately 1+0 clones, and if a high percentage
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of these clones were susceptible this would not leave many clones 
after the susceptible clones were discarded. Consequently, se­
lection for borer resistance should be initiated when a relatively 
large population is available to avoid this serious handicap.
Behavior of Resistance to Infestation in the 
Iferents and the Progeny, of Gross 
C.P. £2-68 X C.P. 1*8-103
Hie cross between C.P. 52-68 and C.P. 1*8-103 was also se­
lected for a genetic study of resistance to borer infestation be­
cause C.P. 52-68 had been reported as intermediate in its resist­
ance to borers while C.P. 1*8-103 had been classified as susceptible.
Hie experimental clones from this cross were grown only in 
the plant cane and first stubble crops of 8-foot plots in 1968 and 
19699 respectively. The clones in plant cane were compared on the 
basis of percent bored joints in the upper half of the stalk only, 
since significant differences among the parental clones did not 
occur in the lower half of the stalk but did in the upper half 
(Table 5). In the first stubble crop in 1969 there was no signifi­
cant difference in percent bored joints between the parental clones 
for the lower half, upper half, and consequently, for the entire 
stalk (Table 6). Consequently, only limited use of the data in 
1969 for the progeny of the cross was possible.
In Table 12 are shown the frequency distributions of 70 
random clones from the cross C.P. 52-68 X*C.P. 1*8-103 and 1l* repli­
cations for each of the two parents harvested from the 8-foot plant 
cane plots in 1968. The data in Table 12 represent percentages of
Table 12*— Frequency distributions in percent bored joints for the parents and 70 random clones from 
the cross C.P. £2-68 X C.P. 1(8-103 in the 8-foot plant cane plots, grown in 1968.1
Population

















C.P. £2-682 1 2 $ 3 3 U8.5
C.P. U8-1032 1 3 7 3 63.£
Progeny 2 2 12 20 21 6 6 1 £9.8
1 Based on percent bored joints in the upper half of the stalk only.
2Means of lU replications, each consisting of a 20-stalk sample.
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joints having external evidence of borer damagê  or percent bored 
joints.
There was a considerable amount of overlapping among the 
replications of the two parents. The range among the replications 
of C.P. 52-68 was from 29.7# to 61.5# with a mean of 1*8.5#* Class 
1*0.Q#— 1*9*9# contained the most replications of C.P. 52-68, having 
5 samples. The range among the replications of C.P. 1*8-103 was from 
1*5*6# to 76.6# with a mean of 63*5#* Class 60.Q#— 69*9# contained 
the most replications of C.P. 1*8-103, having 7* Despite the over­
lapping of samples of the parents, the mean of C.P. 52-68 was 
significantly lower than the mean of C.P. 1*8-103 (Table 5)* The 
arithmetic mean of the two parents was 56.0#.
The range among the 70 experimental clones was from 2l**3# 
to 9l*.1#« Classes 50.0— 59*9# and 60.0— 69*9# contained the greatest 
number of the clones, 20 and 21, respectively. The arithmetic mean 
of all 70 clones was 59*8# which was 3*6# above the average of the 
two parents. Recalling that the mean percent bored joints for the 
progeny of N.Co. 310 X C.P. 1*8-103 grown in the same experimental 
area during 1968 was 1*1*.3# (Table 8), it is apparent that the cross 
C.P. 52-68 X C.P. 1*8-103 was appreciably more susceptible to borer 
infestation. The data also suggest partial dominance for suscepti­
bility in the cross C.P. 52-68 X C.P. 1*8-103.
There was also a suggestion of transgressive inheritance in 
the progeny as 7 clones were in classes which were above the highest 
class of the replications of C.P. 1*8-103* However, note that none
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of the clones were below the lowest class of the 1li replications of 
C.P. 52-̂ 68.
When an analysis of variance was calculated for the 70 ex­
perimental clones, based on a random division of the 20 stalks per 
clone Into two replications of 10 stalks each, a highly significant 
F value was obtained for the treatment component • This indicated 
real differences among the clones in borer infestation* The Binean 
Multiple Range Test showed that only 2 of the 70 clones, 2*9$, were 
significantly lower than the mean of C.P* 52-68* Thirteen clones,
18.6$, had means numerically equal to or lower than the mean of 
C*P. 52-68, although not significantly lower. Twenty-eight clones, 
1*0.0$, were significantly higher than C*P* 52-68*
Only a few reliable conclusions can be drawn from the data 
in Table 12 since they represent only one season and in the case of 
the progeny are based only on small single plots. These conclusions 
Include the fact that C.P* 52-68 is not as resistant to the borer 
as is N.Co. 310 and, consequently, does not transmit as much re­
sistance to its progeny. In view of this it is questionable that 
C.P. 52-68 should be regarded as a valuable source of germ plasm 
for the development of borer resistant varieties* The results 
presented in Table 12 do not rule out the possibility of obtaining 
new varieties from the C.P. 52-68 X C.P. 1*8—103 cross whioh are as 
resistant as N.Co. 310 to the sugarcane borer. However, they do 
not provide evidence that such clones occurred among the 70 clones 
constituting the progeny and do indicate that their frequency, if
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they occur, would be very low and impractical In a breeding pro­
gram.
Hirtherraore, due to the small difference between the C.P.
^2-68 and C.P. 1*8-103 parents in borer infestation and the high 
degree of overlapping of classes among replications of these parents, 
it is obvious that a detailed genetic study of the resistance present 
in C.P. 52-68 is not warranted. Obviously, most of the variation 
among the 70 clones in the progeny is environmental.
Table 13 contains the frequency distributions of 59 clones 
from the cross C.P. 52-68 X C.P. 1*8-103 and 11 replications of each 
of the two parents harvested in first stubble during 196? from the 
same 8-foot plots involved in Table 12.
In the first stubble crop during 1969, the replications of 
C.P. 52-68 varied from 1*8.1$ to 69.5# with a mean of 61 .9$. Class 
60.0— 69.9̂  contained the greatest number of replications, having 
7 replications. There was some overlapping of the replications of 
C.P. 1*8-103 and those of C.P. 52-68. The range of the replications 
of C.P. 1*8-103 was from 55°5$ to 70.0$ with a mean of 63*8$. The 
class which contained the greatest number of replications of C.P. 
1*8-103 was 60.Q$— 69.9$, having 8 samples. The means of C.P. 52-68 
and C.P. 1*8-103 were not significantly different (Table 6). This 
is in contrast to the results obtained in the plant cane of the 
8-foot plots in which C.P. 52-68 was significantly lower than 
C.P. 1*8-103. It should be noted that the means of C.P. 1*8-103 in 
the two experiments were almost identical while the mean of C.P.
52-68 in 1969 was considerably higher than its mean in 1968. The
Table 13.— frequency distributionsTin percent bored joints Tor the parents and 59 randan clone* fron 
the cross C.P. 52*68 Z C.P* &8-1Q3 in the 8-foot first stubble plots daring' 1969.
Humber of clones in each percent bored joints class
30.0- Uo.o- 50.0- 60.0- 70.0- 80.0-
fbpolatioo 32*9 U9-9 $9-9 69-9 79.9 89.9 Means
C.P. 52-682 1 3 7 61.9
C.P. I18-1032 2 8 1 - 6 3 .8
Progeny 2 6 9 19 18 5 6tf.5
1 Based on percent bored joints for the entire stalk*
2Means of 11 replications, each consisting of a 20-stalk wangle*
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difference in the results in the two experiments for the parents 
can probably be accounted for by an interaction between years and 
clones. The arithmetic mean of the two parents in 1969 was 62.8#.
The percent bored joints of the $9 experimental clones 
ranged from 30.7# to 85.3#. Class 60.0#— 69.9# contained the 
greatest number of clones, having 19. The arithmetic mean of all 
59 clones was 61+.5# which was above the average of the two parents, 
62.8#. This suggests partial dominance for susceptibility which 
is in agreement with the results of the progeny in plant cane.
There were 7 clones which exceeded the parental range. However, 
since there was no significant difference between the parental 
clones in this experiment, the occurrence of the wider range of 
the classes for the segregates than that of the parents probably 
can be accounted for by the larger population of the segregates.
No additional analyses were computed for the segregates in this 
experiment since both parents of the cross proved to be susceptible 
to borers.
Since the behavior of C.P. 52-68 differed in the two experi­
ments, the data for the experimental clones of the cross for the 
two years were not combined. Therefore, little information could 
be obtained to determine reliably which clones of the cross were 
actually resistant. However, one clone had a mean for percent 
bored joints in each of the two experiments less than the mean of 
N.Co. 310 grown in each of the same two experiments, suggesting 
that this clone probably had an important degree of resistance to 
borers.
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It was apparent, however, that the frequency of resistant 
clones from this cross was relatively low In comparison to the fre­
quency of resistant clones from the cross N.Co* 310 X C.P* 1*8-103.
This emphasizes the importance In a breeding program of using Only 
parents which have a high degree of borer resistance In order to 
obtain a high frequency of resistant clones.
To obtain an Indication of heritability for borer resis­
tance In the cross, a correlation coefficient was calculated be­
tween the two experiments, plant cane in 1968 and first stubble in 
1969, based on percentages of bored joints of £7 experimental clones.
. . . .  f
A correlation coefficient of .£6 was obtained which is relatively 
high, positive and highly significant, indicating moderate agree­
ment between the experimental clones in the two experiments. This 
showed that there was a tendency for the clones having a low borer 
infestation in 1968 to be also low in 1969 while clones with a 
high borer infestation in 1968 tended also to be high in 1969*
The indication of heritability for borer resistance in this 
oross agrees favorably with that obtained for the cross N.Co. 310 X 
C.P. 1*8-103. As already discussed, this can be interpreted to mean 
that selection for borer resistance in a breeding program could be 
practiced whenever 20 stalk samples were available for classifi­
cation of percent bored joints, perhaps as early as the "first 
line trials."
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Behavior of Resistance to Infestation in 
C.P. 66-U91
As mentioned in the “Materials and Methods" section, two repli­
cations of an experimental clone, C.P. 66-1*91, were planted in the 
20-foot plots during 1969* This clone was investigated because data 
from the Houma Station suggested that it possesses an important de­
gree of resistance to borers. This segregate was obtained from a 
cross between C.P. 36-10£ and C.P. 50-37*
The percent bored joints for the two replications, each based 
on a 20-stalk sample, were 3$»3% and 39*9% with a mean of 37.1/5*
The mean was significantly lower than the mean of the $ replications 
of N.Co. 310, %2.2%9 grown in the same experimental area during 
1969* The mean of C.P. 66-1*91 was also below the lowest replication 
of N.Co. 310 in the experiment.
It is apparent that C.P. 66-1*91 possesses a considerable 
degree of resistance to borer infestation, probably a result of 
transgressive segregation. In fact, C.P. 66-1*91 appears to be more 
resistant than N.Co. 310. A sugarcane variety that possessed the 
borer resistance of experimental clone C.P. 66-1*91 and was otherwise 
acceptable for production would be a highly valuable asset in re­
ducing the cost of production, since fewer applications of insecti­
cides would be required in order to control the sugarcane borer.
Differences occurring among the Parental Clones 
in Tolerance to Borer Infestation
Evaluation of the resistance to the sugarcane borer of the 
parental clones and the segregates from the two crosses has so far 
been based only on degree of borer infestation, that is, percent
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bored Joints. It was felt that consideration should also be given to 
the possibility of the existence of another type of resistance in 
N.Co. 310— tolerance to borer infestation. Within a done that is 
tolerant to borers there would be less effect from a given level of 
borer infestation than in one which lacked tolerance. It is even 
possible that within a clone tolerant to borers there would be little 
difference in the growth of stalks which had no or low borer infes­
tation and those stalks which had a high borer infestation.
If the resistance of N.Co. 310 to borer damage is due in any 
important degree to tolerance as well as to lower infestation* this 
tolerance should be taken into consideration in using N.Co. 310 as a 
source of borer resistance in a breeding program. A new variety de­
veloped from an N.Co. 310 cross which possessed the moderate resis­
tance of N.Co. 310 to infestation but lacked its tolerance would 
suffer more damage from borers than N.Co. 310 would under the same 
conditions. It should be recalled frcm the results presented and 
discussed earlier that under conditions of heavy borer populations 
N.Co. 310 had 1*0-50 percent of bored joints.
On September 10* 1968* a total of 1U0 stalks of each of the 
three parental clones grown in the plant cane crop of the 8-foot 
plots were harvested and classified for percent bored joints. In 
addition* the length and weight of each stalk were determined and 
recorded. In 1969* 100 stalks of each of the three parental clones 
grown in the plant cane crop of the 20-foot plots were harvested and 
classified in the same manner. The length and weight per stalk were 
selected as criteria for the determination of tolerance since data
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of several workers have shown that both are positive and significantly 
correlated with yield of cane per acre and can be determined reliably 
and in a practical manner for a large number of stalks. It should be 
realized, however, that the manner in which tolerance was measured in 
the parental clones does not give any indication of the effect of 
borer infestation on sucrose percent, also an important component of 
sugar per acre.
The effect of borer infestation on stalk weight in each of 
the three parental clones for the combined data of the two years are 
presented in Table 11*. In the table are shown the average weight per 
stalk, in pounds, for six borer infestation classes representing per­
centages of bored joints as well as the number of stalks used to 
calculate the mean weights for each of the six classes. 3he data for 
the two years were combined in order to have more stalks in each class 
so that more reliable mean weights could be obtained. The data are 
also shown graphically in Figure 2.
It should be noted that the number of stalks used to calcu­
late the mean weights for each of the six classes within a clone are 
not identical. For example, in N.Co. 310, 7$ stalks were used to 
calculate the mean stalk weight of class 0̂ -30^ while only 8 stalks 
were used in calculating the mean stalk weight of class 71#-10C$.
Note that there are also differences in sample size between the 
different clones within a single class. In class 0£-3QSS, for example, 
7f> stalks were used to calculate the mean stalk weight of N.Co. 310 
while only 1l* stalks of C.P. 1*8-103 were available to calculate its 
mean stalk weight for the same class. Consequently, it is necessary
Table 11*, — Average weight per stalk, in pounds, for each of six borer infestation classes and the 
number of stalks used to calculate the mean weights for each class of the three 
parental clones.
Borer infestation classes {$)
oVo 31-U0 ill-50 21-60 61 -70 71 -100
Clone Wt. No. Wt. No. Wt. No. wt. No. wt. No. Wt. No.
N.Co. 310 1.96 75 1.90 72 1.87 1*8 1.90 22 1.66 15 1.17 8
C.P. 1*8-103 2.12 1U 2.11 26 1.76 U3 1.82 57 1.69 55 1.57 Ii5
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Borer Infestation Classes {%)
Figure 2.— Average weight per stalk of each of 
six borer infestation classes.
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that some caution be adopted in interpreting the data.
It is apparent from the data, however, that in N.Co. 310 there 
were only small and inconsistent differences for the mean stalk weight 
among the four classes ranging from 0$~3<# through £>1$-60$6 and no 
evidence within this range of an adverse effect on mean stalk weight. 
For example, note that the mean stalk weight of class 0^-30^ was 
1.96 lbs. while the mean stalk weight of class 5lj£-6<# was 1.90 lbs. 
However, the weights, of the stalks decreased rather sharply in classes 
61^-70^ and 71/f>-100The data suggest, however, that N.Co. 310 
probably has a marked degree of tolerance to borers as long as the 
infestation does not exceed 6(# bored joints.
The data for C.P. U8-103 (Table 1l* and Figure 2) show that 
the weights of its stalks were also not affected greatly by borer 
infestation as long as the percent bored joints did not exceed 60%.
It should be noted that the difference between classes Q^-30^ and 
51^“60% was only .27 lbs. As in the case of N.Co. 310, however, the 
mean stalk weights were sharply reduced in classes 6lj£-70$ and 
71JM00#. Thus, the results suggest that C.P. i;8-103 also has a 
marked degree of tolerance to borers as long as the borer infes­
tation does not exceed 60% bored joints, although the data indicate 
that its tolerance is probably not as great as that in N.Co. 310.
On the other hand, the behavior of C.P. 52-68 in regard to 
tolerance to borers is somewhat different from that of the other two 
parental clones. It is apparent from Table 1l| and Figure 2 that 
there was a consistent decrease in mean stalk weights as the borer 
infestation increased from class Cfji-30% through 71 $-100$, with the
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decrease being more severe in classes 6l$-7Q$ and 71 $-100$. The re­
sults of these experiments suggest that C.P. $2-68 may have a lower 
degree of tolerance than apparently is present in the other two 
parental clones.
It is obvious from these data that none of the clones had 
any tolerance to borers when the infestation was greater than 60$ 
bored joints. As previously discussed, however, the data do suggest 
that N.Co. 310 and probably to a lesser degree, C.P. 1*8-103, have 
an important degree of tolerance when the infestation was below 60$ 
bored joints. In order to obtain a statistical measurement of this 
tolerance, simple linear regression coefficients were calculated 
within each of the three clones for percent bored joints and stalk 
weight in the range of 0$ to 60$ bored joints. Only those stalks 
which had a percent bored joints equal to or less than 60$ were used 
in the computation.
The regression coefficients, expressed in pounds, for each 
of the three parental clones are shown in Table 1$. The values ob­
tained were -.00lt, -.0$3, and -.101 for N.Co. 310, C.P. 1*8-103, and 
C.P. $2-68, respectively. Each regression coefficient represents 
the decrease in stalk weight expressed in fractions of a pound for 
each increase of 10$ in percentage of bored joints. The regression 
coefficients for N.Co. 310 and C.P. 1*8-103 were non-significant. 
Thus, there was no significant relationship between percent bored 
joints and weight per stalk for N.Co. 310 and C.P. 1*8-103. However, 
the data suggest that a low degree of association may have occurred 
for C.P. 1*8-103 and that it may be somewhat less tolerant than
\
8£
N.Co. 310. The decrease in stalk weight with increase in percent 
bored Joints for C.P. £2-68 was statistically significant and, as 
shown in Table 1U and Figure 2, was highly consistent. At least in 
the experiments reported here, C.P. £2-68 was decidedly less tolerant 
to the borer than N.Co. 310 and C.P. 1*8-103.
Table 1£.--Regression coefficients between percent bored joints and 
average weight per stalk for the three parental clones.




1Each regression coefficient expresses the decrease in weight per 
stalk due to a 10 percent increase in bored joints.
^Significant at the 1$ level of probability.
These regression coefficients substantiate the data presented 
in Ihble 1U and Figure 2 that N.Co. 310 probably has a marked degree 
of tolerance to borers within the range of 0 to 60^ bored joints. It 
can be inferred from the data of these experiments that N.Co. 310 
would probably have suffered little loss of tonnage from borer infes­
tation in those stalks having less than 6(# bored joints. However, 
it should be realized that the method followed in taking the data did 
not allow foi* detection and measurement of losses in infested stalks 
which might occur through stalk breakage.
In Table 16 are presented the combined data for each of the 
three parental clones showing the effect of borer infestation on
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length per stalk, in Inches, in the same manner as were the data for 
weight per stalk presented in Table 1l*. The data are also shown ' 
graphically in Figure 3.
It should be recalled that the numbers of stalks tised to calcu­
late the mean stalk length for eaoh of the six borer classes are not 
identical and some oaution must be advised in interpreting the data.
It is apparent, however, that borer Infestation had little effect on 
mean stalk length of N.Co. 310 except when the percent bored joints 
was 61% or greater. For example, the difference between classes
0*-30* and £1#-6C% was only 2.8 inches. However, the mean stalk
\
length did decrease sharply in classes 6l£-70# and 71 £-100Sf. The 
data do indicate, however, that N.Co. 310 possesses an important degree 
of tolerance to borers except in stalks in which the borer Infestation 
exceeded 60£ bored joints. This finding is in close agreement with 
the results obtained for stalk weight shown in Table 11* and Figure 2 
and discussed previously.
The mean stalk length for C.P. 1*8-103 was also not affected 
greatly by borer infestation up to 6(# bored joints. Note that the 
difference between classes ($-3$  and 5i£-6QJS was only l*.l* inches. 
However, as in the case of N.Co. 310, the length per stalk was sharply 
reduced in classes 61£-70$S, and 71^-100^. The data do indicate, how­
ever, that C.P. 2*8-103 has a measurable degree of tolerance when the 
borer infestation is 6(# or less of bored joints although it is 
apparent that it does not have as much tolerance as that present in 
N.Co. 310* This is in agreement with the data presented on stalk 
weight.
Table 16-— Average length per stalk, in inches, for each of six borer infestation classes and the 
number of stalks used to calculate the mean lengths for each class of the three 
parental clones.
Borer infestation classes (£)
0-30 31 -Uo JU-1 =50 51 -60 61-70 71 -100
done Lt. No. Lt. No. Lt* No. Lt ® No. Lt. No. Lt. No.
N.Co. 310 73-8 75 73.3 72 71.7 1*8 71.0 22 65.0 15 5L.1 8
C.P. 1*8-103 72.0 11* 67.0 26 66.7 U3 67.6 57 63.6 55 58.0 L5

















31 -ho U1 -$o £1 -60 61 -70 71 -1000-30
Borer Infestation Classes (%)
Figure 3•""Average length per stalk of each of 
six borer infestation classes.
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On the other hand, C.P. £2-68 decreased consistently in mean 
stalk length as the borer infestation increased from classes C#-3Qj£ 
through 7C$f-10($. This indicates that C.P. £2-68 in these experi­
ments had less tolerance to borers, which substantiates the conclusion 
reached from the data presented previously on stalk weight.
Since the data obtained in these experiments indicate that an 
important degree of the resistance to borer damage possessed by N.Co. 
310 is due to tolerance, it is apparent that in utilizing N.Co. 310 
as a source of resistance in breeding programs selection for tolerance
as well as for a lower level of infestation is desirable and probably
necessary. However, in contrast to selection for resistance to borer 
infestation, only a relatively few clones could be evaluated for 
tolerance in a practical manner since larger plot sizes would be re­
quired to evaluate reliably this type of resistance. It is apparent, 
therefore, that selection for tolerance in a breeding program probably 
could not be initiated until the so called "infield yield trials." A 
method similar to the one described by Long, et al. (22) could probably 
be used to determine tolerance in clones. In this method the borers 
would be controlled in several replications of a variety (insecticide
treated) while in other replications of the same variety the borer
population would not be controlled (untreated). By obtaining a yield 
ratio between the treated plots and untreated plots or by calculating 
the percentage difference between the two types of plots, one could 
obtain a good indication of the degree of borer tolerance present in 
experimental clones.
In view of the discovery that N.Co. 310 probably possesses a
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marked degree of tolerance for borer Infestation up to 60% of bored 
joints along with its known resistance to infestation, it is important 
to determine whether these two types of resistance in N.Co. 310 are 
due to the same genes and segregate as a unit or segregate separately, 
perhaps independently. Obviously, if the resistance to infestation 
and the tolerance are controlled by the same genes and segregate as 
a unit, selection only for low infestation would be sufficient to 
assure the development of experimental clones which possess both 
types of resistance. On the other hand, if these two forms of re­
sistance in N.Co. 310 segregate separately, it will be important that 
selection be practiced for tolerance as well as resistance to infes­
tation. Otherwise, new varieties developed from N.Co. 310 crosses 
may be damaged more by borers than is true of N.Co. 310 even though 
they possess its lower infestation level. This subject will be in­
vestigated in the section which follows.
Differences occurring among 19 Experimental 
Clones from Cross N.Co. 310 X C.P. 1*8-103 
and C.P. 66-1*91 in Tolerance to Borer 
Infestation
Since it has been shown that N.Co. 310 probably has a marked 
degree of tolerance to borers as well as being relatively resistant 
to borer infestation, preliminary information was obtained to determine 
if these two types of resistance are due to genes that are linked and 
segregate as a unit or segregate separately, perhaps independently.
As previously discussed, this type of information would be of upper­
most importance in a breeding program in attempting to develop experi­
mental clones possessing both types of resistance.
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Nineteen experimental clones from the cross N.Co. 310 X C.P. 
l|fl-103 were selected from the 20-foot plant cane crop in 1969 for 
this study. These 19 clones were chosen for the investigation since 
results from two years of testing indicated that they possessed a 
high degree of resistance to borer infestation as measured by percent 
bored joints. In order to determine if all or only part of these 
clones also possessed tolerance to borers, 100 stalks were harvested, 
when available, from each of the clones. However, three clones were 
represented by fewer than 100 stalks. Each stalk of the clones was 
classified for percentage of bored joints and length per stalk. 
Sixty-nine stalks of the experimental clone C.P. 66-1*91 were also 
classified in the same manner.
In Table 17 are presented the average lengths per stalk, in 
inches, for six borer infestation classes representing percentages 
of bored joints as well as the number of stalks used to calculate 
the mean lengths for each of the six classes. Also shown are the 
mean percent bored joints for each of the 19 clones based on results 
from two experiments— 8-foot plant cane crop in 1968 and 20-foot 
plant cane crop in 1969*
It should be noted that the numbers of stalks used to calcu­
late the mean lengths for each of the stalks are not identical and 
also that very few stalks are represented in classes 5>1j£-6056 through 
71-100#. Consequently, only tentative conclusions can be drawn in 
regard to their tolerance since larger sample sizes than used in 
this study are needed to obtain enough stalks having a high degree of 
borer infestation, that is, greater than $0% bored joints.
Table 17»— Average length per stalk, in inches, for each of six borer classes and the number of stalks 
used to calculate the mean lengths for each class for 19 experimental clones from the cross 
N.Co. 310 XXJ.P. 1*8-103 and C.P. 66-1*91.
f
Barer infestation classes C*)
Mean % 
Boxed 0-•30 . 31 -1*0 1*1-50 51-60 61-70 71-100
Clone Joints Lt. No. Lt. No. Lt. No. Lt. No. Lt. No. Lt. Ho.
16 306 65.8 1*0 62.0 32 58.2 22 56.8 !:h 55.1* 2
28 # 6 75.2 52 73.7 22 70.1 21 70.1* 2 5 9 .5 5 5i»*9 1
P 27.0 78.0 51* 69.2 21 62.2 7 60.2 1* 5 3 .0 2 --------26.1 75-9 83 68.6 12 62 .2 5 69*9 1 MWMMWWI.... --------
68 38.0 69.U 12 69.0 21 67.3 26 63.6 5 57.0 6
76 37.8 6l*.9 57 61.6 28 57.6 9 52.6 1* 1*5.9 2 .....— -—
78 29.3 66.1* 38: 61**7 21* 63.5 16 63-1 11 60.1 9 55.1* 2
82 29.7 87.1* 77 81.9 17 81.7 1* ----- 57.0 1 66.0 1
05 31.2 76.2 60 72.1* 27 65*0 11 7U.0 1 66.9 1 ----
88 29*5 81.1 60 7l*.9 19 75-9 10 61**2 5 67.3 1* 72.0 2
116 29*8 83.9 81* 62.1* 9 66.0 2 63.O 3 63.9 2 ----------
122 27.2 78.1 1*2 75-1 32 71.9 11* 7l*.8 8 71.3 3 51.9 1
128 li3-0 66*7 1*6 60.9 12 1*8.2 12 53.0 3 51*.l* 5 1*8.0 1
131 37.0 76.6 59 72.9 28 70.6 9 75.9 2 56.0 1 66.9 1
136 37-5 7U.5 32 70.6 23 69.2 23 68.2 13 6 3 .9 2 6V.it 2
116 23*8 79.6 90 63.6 8 68.0 1 66.0 1 ----- --- ----—---
15U 26.3 97.9 67 93.6 21 ffl*.7 6 63.O 2 78.5 — 2 66.0 2
163 36.2 81.5 65 75-7 22 79.1* 11 81.9 2 -------- --------
192 31.0 83.1* 72 72.5 19 66.2 5 51*-5 2 69.5 2 ----
C.P. 66--1*91 — 86.2 -j 2 87-2 2i*‘ 8U.0 ~22 8U-9. 10 57.9 1
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The range of the mean percentage of bored joints for the 19 
experimental clones from the cross was from 23<>8% in. clone 1l|5 to i|3*05̂ 
in clone 128. The mean of 19 replications of N.Co. 310 grown in the 
same two experiments was Ifl .2$. Thus, it is apparent that all the 19 
clones from the cross possessed an important degree of resistance to 
infestation, some probably having even more resistance to infestation 
than N.Co. 310.
Very few of the 19 clones had stalks with 5>1jg or greater per­
cent borer jointsj therefore, only the borer infestation classes 
below class £lj6-6(# were considered. It is apparent, however, that 
three clones— 68, 78, and l63--probably possess a measurable degree 
of tolerance to borers as the mean stalk lengths of these clones were 
not appreciably affected by borer infestation. On the other hand, a 
large number of the 19 clones appear to be intolerant to borer in­
festation. For example, the mean stalk lengths of clones— 16, 36,
76, 82, 85>, 116, 122, 128, 1U£, 1£Ii, and 192— were adversely affected 
by increases in borer infestation. If selection had been practiced 
for only resistance to borer infestation, these 12 clones would 
probably have been selected. However, it is apparent that they 
would have suffered more damage to bqrers than would N.Co. 310 during 
seasons of heavy infestation because of their intolerance to borers.
These preliminary data indicate that the two forms of re­
sistance probably present in N.Co. 310 segregate separately in 
crosses. Consequently, this would necessitate that selection be 
practiced in a breeding program for tolerance as well as resistance 
to infestation. Otherwise, new varieties developed from N.Co. 310
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crosses may be damaged more by borers than is true of N.Co. 310 even 
though they possess its lower infestation level.
The mean percent bored joints for the 6p stalks of C.P. 66-1*91 
used in this study was 1*0.1$ while the mean percentage of bored joints 
of 5> replications of N.Co. 310 grown in the same experiment was f?2.($. 
This indicates that C.P. 66-1*91 possesses resistance to borer infes­
tation, probably greater than present in N.Co. 310. It should also 
be noted from Table 17 that the mean stalk length of C.P. 66-1*91 was 
affected very little by borer infestation. For example, the differ­
ence in mean stalk length between classes 0^-30^ and £lj£-6C$ was 
only 1.3 inches. Consequently, it is apparent that the C.P. 66-1*91 
overall resistance to borer damage is attributable to tolerance to 
borers as well as resistance to borer infestation.
SUMMARY
Data from the three parental clones indicated that percentage 
of bored joints would be the most reliable and practical criterion 
for classifying a relatively large number of clones for reaction to 
borer infestation*
Results of several1 experiments shewed that a minimum size 
sample of 20-stalks could be used to classify clones with reasonable 
reliability for resistance to borer infestation. This minimum size 
of sample might be necessary when a large number of clones had to be 
classified for reaction to borer infestation, although larger sample 
sizes would be more reliable.
Results from the 8-foot plant cane crop in 1968 indicated 
that there were no significant differences among the parental clones 
during the early part of stalk development. However, data from the 
upper half of the stalk showed that N.Co. 310 was significantly 
lower than C.P. 52-68 and C.P. 1*8-103 in percent bored joints, while 
C.P. 52-68 was significantly lower than C.P. 1*8-103. Consequently, 
data based on percentage of bored joints for the upper half of the 
stalks only were used for comparing the experimental clones from the 
two crosses in 8-foot plant cane crop in 1?68.
Mean percentages of bored joints for the three parental 
clones in the two experiments In 19&9 indicated that N.Co. 310 was 
significantly lower than C.P. 52-68 and C.P. 1*8-103 in both the lower 
half and the upper half of the stalks and, consequently, for also the
9$
entire stalk. There was no significant difference between C.P. $2-68  
and C.P. 1*8-103 in both the lower half and the upper half of the 
stalks in the two experiments. Consequently, data based on percentage 
of bored joints for the entire stalk were used for classifying the 
progenies of the two crosses during 1969*
Inheritance of resistance to borer infestation was quanti­
tative in nature, as evident by the occurrence of a wide range among 
the replications of the three parental clones as well as for the fact 
that the progenies from the two crosses could not be placed in a few 
qualitative classes. Results from the three experiments during 1968 
and 1969 indicated that a relatively high frequency of clones from 
cross N.Co. 310 X C.P. 1*8-103 possessed resistance to infestation 
equal to or greater than present in N.Co. 310. Of 1f>0 segregates 
from the cross present in all three experiments, 1*0 clones, 26.7%» 
had means numerically equal to or lower than the mean of N.Co. 310* 
Indications of heritability for borer resistance in cross 
N.Co. 310 X C.P. 1*8-103 showed that the proportion of the total 
variation that is genetic in nature was moderately high. This was 
apparent from the correlation coefficient of obtained between 
1 J?0 clones in 1968 and the means of two experiments in 1969 for 
the 1£0 clones. The correlation coefficient was positive and 
highly significant. It was concluded, consequently, that selection 
for resistance to borer infestation could be practiced as early as 
the "first line trials."
The data for the progeny of cross N.Co. 310 X C.P. 1*8-103 
suggest that it would be fairly easy to obtain clones from this
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cross possessing an important degree of resistance to borer infes­
tation since the frequency of resistant clones was relatively high 
and the heritability of the trait was also moderately high.
Results from cross C.P. 52-68 X C.P. 1*8-103 for resistance 
to borer infestation indicated that the frequency of resistant clones 
was very low and it is questionable that C.P. 52-68 should be regarded 
as a valuable source of gem plasm for the development of borer re­
sistant varieties.
The indication of heritability for borer resistance in cross 
C.P. 52-68 X C.P. 1*8-103 was similar to that obtained in cross N.Co.
310 X C.P. 1*8-103. A correlation coefficient of *56 was obtained 
between 57 experimental clones in 1968 and 1969, which was relatively 
high, positive and highly significant.
It was discovered that N.Co. 310 resistance to borer damage 
is due in part to tolerance to borers as well as resistance to borer 
infestation. C.P. 1*8-103 appeared to probably have some tolerance to 
borers although not as much as present in N.Co. 310. C.P. 52-68 in 
these experiments appeared to be intolerant to borers. None of the 
three parental clones, however, appeared to be tolerant in stalks 
in which the percentage of bored joints exceeded 6C%„
Data on 19 experimental clones from N.Co. 310 X C.P. 1*8-103 
which were resistant to borer infestation indicated that.the two types 
of resistance— tolerance to borers and resistance to borer infestation- 
segregated seperately. This was apparent from the low percentage of 
these 19 clones which appeared to possess a measurable degree of 
tolerance, while a relatively high frequency of these clones appeared
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to be intolerant to borers.
It was concluded* consequently; that selection in a breeding 
program for tolerance as well as resistance to infestation is neces­
sary. Selection for tolerance could probably be initiated in the 
breeding programs in the so-called ’'infield yield trials."
Data from the unreleased variety, C.P. 66—1+91, indicated 
that its overall resistance to borer damage is attributable to 
tolerance to borers as well as to resistance to borer infestation. 
This was apparent as the mean percentage of bored joints for this 
variety was significantly lower than the mean of N.Co. 310 and its 
stalk length was affected very little by relatively high levels of 
borer infestation.
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